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mummm at 
ACKmmMB&mMm* m 
Appiroix. . . . , .SI 
T/c>?^7 
swittit 
Fii©$ p2.«t stafiies mm m% em tli@ qfki&k-ewtimg 
©f impttpfedj^liata »ai® %f aeitmlatla® fjp©mod florlia 
ffeeafhat© 3r#§lc with SS ©©at smifarle mi& %eim§ m aeiim-
latioa ©f I.#31 ©f liS©4 f«i t©«Bi ©f FgOg.. 
©f«sa%i©a was ia a pilot 
plaat »©t©-I.©»w« dtftir i f®®"! i®»g aaS li imhma awirmg® In­
side Th@ if flag alf was hoat«i la a fwa®©« flrsi 
wltk aatm»l ga#. 'fiit a©iamla.tl©a it«f wa# mwtM^ ottt b®te%« 
wis® ami aft©* a feleok ©f »mpe»pM©»piiAt© jfeai fe®«n la a 
it was ©oatlaiiemsiy aiaiat©^at©d hf a Stffirtewat-tirf® 
©titt©r a®©ka»i«»» fM« »&t@]piitl. wm teatiaaQmslf f©i late 
til® ify#f wlitf© it wa« fttielc §iire4. 
fhe fi-tsfe »mfe3fpb©«phat© h% ii«lat#g»at@i aat e©a-
vtytA wttMttt aiffiemltf pif©"?lt®i a© ©aietsslf:® wea 
©*8tt©4 ©a til® fto® tia© ®f aixlag la tb© ©©idml©-
tioB fitsf ^mtlf %mtlMmm& th« ©mttlag aai ®«v«yiag 
©lifitaetaristita of %hm mw smp©rpte©^toat© * 
Qttiolc-ouaetBS 4a tte© l©t©-I.@mifir© tfy©r a©ll©"f©i a wmxiwmk 
©©BT©».si©a to airallafel© fgig at a f®lmtifelf h.tgM ffl©lst®re 
@©Bt©at. m i3pfi»f p3e®^®s«©a, tb# ©©»•©»©!©» i©©rea«©a feiit 
til© a,irall«fel« tgOg em%m% iaeraa©©  ^ t© aa ©©©©atlally ©©a-
©taat l«v®l.# ^^© ftm ®©li ®©mt®at i©©?©®#©# a© ©oair^raioa 
ia©f#a«©4, 
ffe© ®ff©®t Qt talst air t«iip©rttt'«if© #n tfe© Qmlels^eiirea 
** g <*> 
,0o«p©«lti©« was 4t a, givm ail? 
ft t©ipo-®4tt»a. m mximm tolm of airallmfel® 
Fg% ©©»t«»,t\3p#tlE®m«i •%« tbt- lew®#! wMlm of p&w mat 
Qmli. 1® ^tt @®^0sltl©a mw tm&& t© 
tmsf wttfe a Iff iB'^a ebaiffflerfstis mmmw* 
III®! Ais »©m 4©# te 1141° f. ®tmS-
4«d# ?®.r e gtwa tk# eafaoity ©f tfc# 
afftftfii t© i« pi"®pertl©wl %o ta@ sit 
I#w«ir«3P, tl# «t tfe« ^ieIiwb amllsfel# Fg,% 
witto stir mm S©©® F., iiliiejfir 
falslBg tM ««p«©tt|r at ti©i« Mgto#r t^p^jpatap# lut'®!® 
fey ftiiieifig tte« immt lm4. pmw f«®i ®f tit® iryti?. 
tliat tfe® i«g^# ©f .feyasfattoa 
®f «wf«jpfii©»yiat®il i@e:e#sslag smi-fwri® aoiS 
e<}a«i#®tif®tion# Mi©s* #f tfels wa® t© tfe« 
«al$i«ti. 8«lf«Lf«• f©ifiiii4 %r th® 3r«aeti«s @f mii. with 
TO^lE# in fr«»h 
ami »t®rag«»®iw«i l^o4 e, 3iftrl»:i ®B 
ttoit •««« of 
amfaff&etftetti l»4 'm &» 14 pw ©eat, 
ttoy ^ to# «» i?y a# ©f ^siy 
§ p#i» ©«mt mi>t«tw« 
, 'Tk® eh©ie® of ©sliaMi ©peiratlag ©#aiiti<ia« immlma 
m «f©a«wie feslaiis® ^«tw@®ja pjfofim®-
tl®tt «ost« «tt M-glitf «it t#ap®t«t8t®s ami ias?«e»«t 0eBf«:r»i©a 
« s • 
®t ai» m@ «e®a©ml« f#6«ibility of tM 
Wtmm* for ®f • smperptosptet* 
S1iat#ffl©at ©f lroW.®« 
impmtm&m ©f jtesfteyms as an plamt 
f©®4 i# f^em W la»«« 4a •1I»4t®i Stat®® pi-oiw©.-
%im ©f tmpfffko-spfast® mmwim 3.5 fmma* la its®, 
tto«i?© 4,OO0,0©O fMort tm» ©f anpmt" 
pMspfctt# ba#«i ©a It ©eat %%» wiiil® 4a IfSO' 
tilt -fFoimetita. tei •$# i,0OO,0©0 %©&«• 
•fto ©f «mp«3?pto8flat« immf&etme is t& 
air«ila¥l« PgOg ft?©* fto©«pl6t® f©ek 4a a p»©i:ti«t a©t ®x@«8^-
®4"?®Xy 1» ®eat«at* 
fli® Qmw9kll ©f flaotftfalit®! tlfe® priatifal 
«@i«f©a®at ©f »©@l| w4lfc ®®4i aay %e 
4a til® f®ll@«riaf 
Be«gr(F04)3 » e^gSO* » HSO a6aH4{F04)g-H8O 
• «caso4 »• (wrg 
# 
f&4« r®®#ti©a $«»is to pfodme® ®#«®afi&liy tlN» »©»©« 
©aioiim faosffemt® ®» ahowa «ai wwf litti® t4®®]i®4a» p,bo»* 
ptot®, eaaf©4 * g%©« Whm^M^mn in tM tmm ef flaoyapatit® 
4# 4a«o3.m%J.® «»i 4n t&is tmm hm .littl® vsim® as a 
flaat foot. 1&® »ao@a3iQ4«« pa@«piate pyoasft from tb®. 
a«4fimJlat4©a of Is «a®4JLy mt&t 
solatel® ®at 4® ®©w4i«if®i a® to®iag airailabi® a® ® amtrieat to 
plaat lif®. D4®®l@4aa tlioa^ a©"! feaiily water-
* s *• 
ii m a plm%' tm4 mmx mMiti^m 
la mil* . Ite®: fm3fat« fr©ttt©«i mw si#© M 
pTmmt im «ali 'tiMtitits m tim &i* 
Ifital# t&Tm» 
Zt is mntm&wf $© «»# mm^% 3.,®si ®eti ttea- ttot 
%© mmmt t© $&« ii®ii®« 
ialtiW'fii©-i®iiit® im order t© .aimit 
tvm 
®©]^is®i tm t& 
set m talelw.. gtTlsg' %m mmemtiYm 
rtaetltasi 
mWg f  » g i t 4  • ' — • i 6 S © 4  *  m 
ssif4 •» • iiii ^ I"' gifeitfi • 
•Silif® p?®sii»$ in fh©»ftet« mm w&mts witi 
t t t '  ^ m i i .  ^  i m m  t e t r a -
wktm m turtlmw mm^Uma'WiWi mtmw .gSftt 
l@ie &fi&« 
•a» ©f ilffli .MIL with tim aoiS 
%@ fota. @% ,a»a 11® •#@fife.8p©m4iat smlfate salts.. 
if©a «ai 6l»la« t«a»wmt niiteie ««4-i «ai Hie f€»ll©wi^ag 
r#®#ti©as att aastw&i t® ©ttmi' w4t& tmm$ 
$nm4 ^ aiS% •—-- ^ 
f«l(i©4ls • Wif©4 I- «il6 i.»l»®4»glg© I. SlgSe4 
wwm'^w I- «fltst4 «• fe»4 
im&mm 
0*gaiiiii mmw0mA» al«© iiwrt aeld fi-ea tli® 
i«sir«€ mmtim win *!««•. 
fb® ©f m fwt *a©@aioiMi 
pMiiJiftofit® meaQtefitali# waa | Hy tSiwaal aaaiy-
slg mm %f totttalalBg l@,sa-ia w«i#t ©f n a# tto® ' 
t«a#«3pa-fcif« wan i»fjp«af«4. a0n0#ai<ii.m ptoosftol® is tiw„ 
pr©imet ta tte« @f ftewptet# tmk m& tM« 
stmdy ©f ftB® mmomstrntm iti at 
It ««te showm 2.t»s ©f tk# f4*«t ii©l«-
mle ©f wsttf ©©eiwpirtA ®tt IIS® t© 48S® f.^ fi©iej«®f©aftlag t© 
*1® wat«jr ©f toyiifati©». 4 i««.©ai ©t imttt *8 ii?iir»a 
©ff ia til# 4ai® t© iif® f., giirini tto® 
mi€ pyr©fli©ifiat»« fse® t® ®4i® !• a @f 
wat«t *»§ f©»ilag #al@iw 'lastaptesfliat®! wMeli fus@i at 
tlie raai® Iff®^ t® f, 
'fwmnt 4€y ttaamfafttwr® @f tli® 
ftllowiag iaai® 8t«f#s 
1. irimdABg ®£ tte© fii©.if&®%e ?©©k« 
g. Mlxtm a«it, ami, s©l.i4lft©ati©.a of tbe 
fy««k 
3. cs®afl®tt©» ©f 111® ©^©ml©®! 0©air©»st©a amt i*©imetl©a 
ta Mslstujf© c®mt®at» 
4., pmp&mMon. fm 
•fb® fli®sflia'l® r©©& nay fe© «mfp3.i®t tli® ai» ait® 
aljftfedf gif©miii t& « smitaii# mmiitim f&r pwQ&m»tm» «®F 
b« gffoumi to final .»p««ifleati@ag at flaat# ffea 
tlea »ttto aialftiyle a«ti taMtii pian# In m 3e@T€>lirliag 
f« Mix®®' with. Maiei tbat A 
pm^im ©f giromiii pi©#p|ii®t@ feet i« %© tlie 
m.i3E«r (laggMnal teatalaing siil'fttrl® a#it ff«irto«»i|r 
©m«t@wiyllF ©f ® .ftrtmg.lk *1® i# tetaEiag t^©« 1# 0®f« 
ritd ©m* til t&ls matt, m»f fe®ir« a enpaeitf ©f z t&m, 
amt «ft@r &m iatdpiral fttaiur®i la %h@ nlxtiire l« 
<lis@bair§®4 t© a largt ©feaaitr m i®», &t%m whieli tfe® 
mixin$ ©yol# i« .ftswtt* 1^l» i« mp@mt«€ iiatil tti® 
dta la fll|.«4,, att€ m&f ijawlv® 4§© %&m ©f mttpial. 
After & «®ttl®t-«f #f S t© S4 liewrs, at»lsi lAieJi tli« 
t®at®y«tiiar« ®xe«®ii Mi'®' 6., tfe® amp«'t®li@®piiiit«^ 
i® r«aiy f©j paartial teiifl.®t|©n ©f f&« 
w&lfli tornvtrt® tfl'§a2.#l« fteiptet® t& 
a if flaat lif® a# e of fto®®-
a® mtmtml I® tli«a ff©a tto® i«a hf ilsim-
tag»ati.©a ®t m%mA%%m aai tt«at®i «@ It® laelstiir® ton-
t®Bt Is €®#t«a«®i aafi tk® @Meai@al f&t® I® 
mimmt alwafs hf niirliif^ tM« #¥lgittai ft«®^ 
t© a femiMiag wli«3p«i It 1® pmt la pli®« mi 
t© «©««** by it®t®ii»g« Aft«y «mff|®i®at tin® to® 
»# ttat tfa® »©l»tw« «©at®ttt fe«» €«©»»«®e4 ®a4 tfe® 
6&®*|0®1 ©.©avtftltii i® 8«fft@l®iitiy tolgfe, tt« ®tipeirfb©«-
pkat® im iargtaf pieees la a la® p3f«pai*-
at©»y to ftml sWfBsttt* fli« ©ttPin® fiifloi ia 
mamaily $ to 10 #X0airati#»*typ« ©f smf@rph®»jp&at« 
4ea Is tM tmm im «««. fli# of #af®»to-aiaE#i 
«mf«tfh®spl«.t« t« mmm®^ liy tM« tiwet iii« ©f p&mie temek®t» 
wMoiii lift tk« »®.t«?i^ t© m 0©mf@rliig «ytft®B. 
Ta»i©ii« ©tter d«a mwmgmmtm (••wmggtsaatt) at® als© is 
©i>®i?ati©a» toaj of fkmm «p® etefaettris®# toy a» ftfjaageadnt 
wit®?® tto® hl®Qk ©f 8mpei?ph©«ptot® i@ iitiattgjratei by tto® 
a©ti©is ©f a ©mttaj?' arafaagewmt w©t^ii§^ ©a m ®3^©sed awfa©« 
©f ttoi® »©©^. ffe® p»©iiieti©a ©f a fis@-parti®l« aatsrial f^©* 
th« «\ip«»i&®«pliiLt® a«m aids ©©Bsii®fafely la tfe® ipeoA ©f th® 
®t»imi 8»4 toyiag »t«f ©eyyi®t ©mt im pilas, sia®e ® larg®* 
siafae® ©f tis® «ix^t«r» t» ®3Ef0a®4 t© ait. ©jftang®-
ii«Bts .©f iislategeitittg i®®® iairelw a mmlmutm wMmhf tto® 
iea ©f »mp®rpii©sftet® i® m©v«t iat© a ©rnttiag Bi«toim«, ©ir tfe® 
®mtt®* is iat»im©e« iat© tM® ififl* 
•fli® stm^tevast Am i» tto® a©^«t in tto® liait®i 
Stat®», beiag aa®i im a«®rly all @^»iy©ial plamt® aannfaatw-. 
iag, «mp®rfk©8pl»t«, for tbi® -tmmm thA St«i?t®vettt i«s wa® 
8tos®tt f©f tlii® fil@t flaat stm4y,. ftot® i®a is ®^t-j?a©t®t ia 
til® shaf® ©f a •Img&h&z &pm at tfe® t©f with rmmr&%le 
well®', fwrnh «ap®3ftl©sflMite is p©w®i iat© tto tea fr©« afe©w 
aat ®® til® i®a 4® fillM i®lidifi®«tioa ©f tl® ©harg® proo®®<l»-. 
Afte? tl® tTm»% »%pmphmpkmt@ tel@@k teas fe«ir4@»«ft smffleieatly 
* i » 
walla mw& wmm^A &m %h« a#®, a®* ampp«t«i only ®t tM 
if. slwlf *©f«4 &% e m%%mll^€ «i«#4 fey m&m of ® 
,»®®&ealeai -iifivt ®o tiet a &ra?aiig»®at.. 
fjfe® m%% m m<» of "lit# t^ietieal fa#®# ©f ^1©©M 
ami i4«ia*fe«i3fst#i' It lat® fiat f«a?t|©l#s.#, 
ffe,§ ©f 8t##l ©©Bstsl» ©f series ©f 
¥lai®.# momat»4 ©a« t,lie otliiit m mw%Us3k. suff02?ta> 
ilei#® «iit«ii€ nmtwairi tto .sufperft sai a:ee ^tat ta tm 
41r®©tioa ©f la ©i-itt t© py@dm®tt©ii 
Qf timv partial# ® tmm %m mfm^kmph».%% 'ffe#!?# e.ip« 
a mi^tr ©f wmttiml asf^tts ill aHa#&«i t@ a 
steft wiilffe €xims %li« blai«s ia » a©tl©B, 
la tMt« aa'Ba«» tM au^t§Um0.e<t6 MmU is rntitmmmlf #w«pt 
@mt m it a©»s tate tli« emtt®?. A tyfitil stmytefftat tail 
@mtt«t m&f att memlX tiaa@t«t ©f IS tmt^ e«t, 
is ttow t© ®m® sW® it l» t©wsir«d 
•fey mmwmfQm im fwfttor 
Ia til® i«a itmk I# eeatlattoasiir 
iatr®fim0®i aeli ta « fft4ile-ai»^ wtots® • 
six tag %§Mm flmt®* 'fh« fttsli fi.w.ett# mtmt^ tfe®a 1mm» 
m« ai3»af &mi irops imt© « m©vi»i t®s f#a«€ ttoftn ittp-
p.ei'tta tf^a'agti at .^i§M%. atiigl«« te e««to ©tfei»ir 
t© fom ft fh« •«p#,j?fli©ipJl»t» e# It »©T«* wltli 
th® feilta'si^ til® ©14®st »it«tial ii iisimt#^et®t as it «at«r» 
a emttiag aeehim®, Bi® %®iti ®s« @f tH® ©atlas® tfp® ®ai 
• iO • 
•©©atiaaaiXy aov® tl* »at@»ial %®we3?i tfe® outter. 
fk9 a4®fti®a ©f a ^sm®m wjil®^ will th® aoi«-
tnxe @0Bts®a% ©f tsmk «mpe»pk®spte'l« ®tti easier mt tim 
efe®*!®®.!. r«e®ti®si t® gif® ft 0*mnlm prM« 
mft wiffetttf fli« l@ttg iwltiag f»Ti©€ r®ta|y«€ tQW pii« atomgm 
Ms ©•rtala at?aata.i««i 
i«, Wm ai@«4 f©r l«r$© •%©!?&$« aiptsi# to ear# tli« ®ip®r-
pii®»ftot» *©aM •li»iaiif«i. 
a, Tk@m wmHi. fr«at#r opp©»t«alty to obtaia a py©fi-
at! ef »af«rl©r pliy«i.#«l 0her«@t#y4jt4es toy gfaaa3.®tl®a.. A 
•praaalai?' pr@ta@t mmM pmmGt& tu@ sal# ©f «ap«3fpi©«p&®t« 
ia @ff-#«a,«®ai aiae® it €®aM 1@ «t©riii 
•eakiag. Wmtt^w, a i»aawia* f®ttilt8®ie sMwa ^aatai? aaa® 4a 
.toatliag aai aaif©salty ©f i4s*3?4fe«t4®a» 
3, mm ja«3E4fe414ty ia.ttlxiag e©ai4t4©ai aaail bII&w 
B©r« aatiffa«t®ipy «lji@a4@al mtll4aat4©m mi mMwmBi&m. 
4, Qa4#li-«aa?lag waaii allstast® mm« ©f tb« aae«rtaiaty 
©f tryiag t© pi?aAi®t' tfea &@mmA fef th® ptataet,. feeeamst a 
fiaal aetarliiX aaaM fe# »at« 4a a f®ir kaaif«« 
A tai«lt*®ay«4 praimut Cw«iea»«) »mlt mS.m havimg « 
lomw aaittar® ©aataat thaa iacrtasiag tiia aaaaaat.satiaa of 
m Xii* ** 
Wmk 
hf tttti lasmjita ittT®9t4g^.ts4 
Ayyeif m- a mmm» ©f fr«8fe 
Im %& ©fetalm a ffMrnet tlat m%M te® «litfp«4 
»«# iay it i*« »8»faet««i. la atifiiiatlo# ©f l.m 
%S% Ci®® p«i? %& i !%#• @f %% *f m»«i in %&!» w&m, 
ia* iyrl»«. aait «itli fi.»S p#if t«at 
smlfwlf t@M,' ms«t tm• 
s&©w«€ 4i®*t*«iit«g® »!»#• eoaftfsiQtt ©f tli# 
to, tfe« awt'latoi# f#« mmm9«iA *itfe i.mtmm' ia 
©©attBt., tsriaf ©f ia t&® lot©-
I,omw© tof»r sft©f f»©»ti©a'te»'at' wit^ «%•«* ©41fa©if 4» tii® 
©f in a. 8©fi*&%# ©iaial®s smmM ia 
@©av©T®i©a mm %M% ©tttia©# iy ^fimg ©alf • itna® 'Itola 
tetatf isial •mttm @f wmtmi to lag' tim qmiet-
tttriag tmthm' w«t« sai© a«4fii |©0i®t ®©a#®a-
trstlem* ©f e©W a* tli© »«»© a©ii.ilati©a »a%t®. It 
was f©wt that tl« %mt l,ato©ri.t®fy 3r««ttlt© ©'&t«is#4 wimm 
m «elil »#m©#a%y«tiea @f it t© Si ftt ©#»t ira» »»©€ t© e©i4«-
iat® ,ffe©05hat« »@©k» l«l.©* tliii. ©t^tagtlk ©f a®ti tb©3f# wa® 
a© .la©r®ft«« ia *Skm ir®®©w»«ad«i t®«p®i?fttur« of tfe® 
«©ii fe#f©f® alxlsi m» tmm ?©® to 1®©'® f. A tot©« f3f©4«®t 
®.b0w4Bf «te©mt f# f«f" ©®at ©©mfei?si©a ms ©%t«ia»i ii^®B ®mp®r-
phmph&t* aai® wltk St f«f «®»t smlfmri® &©!€• las tei®d at 
IS • 
drytag tof t© abomt'SS©® f. Ia aiiltioii 
a fftmrnlmt py©ttt«1» f*#a isyim ®f f^tmh super-
in the Itte-Lewiw# try#ir, iB®®t «t tli® fafticlaa 
feaiag' ia tto 3fai^» •©•i26 t© ©•Si tmtfc t* 4ia»®t©»» 
fiamt rms mm msiag a pil©t 
flaat tff® M. mtiml&tim &i l.@l ifas ei.»® 
tm tM«»« semma# mitrnt® aaii to»t«at3fati©B« ifaaigai trm 
§0't© fl»$ pay &mt* fat»l« I skma tta® ial.atl©» featiwaa tli® 
aeli • 0o«etmttati©m ast tlie aeiatmra ©f tli« fraali 
»uf«jfli©8pliat». 
i* M#iatwx<s oontsntB of pll^t plant tm$k 
ptoat# at various ooaeaat rat ions ©# amlfiafi® aati. 
Jt®ifi'ttJLati#ft s ^ 1#83L» 
• ••• •• peiat^ai, e^iaat •' 
aml-fiifte asii,, ' ©t smf»»pl««pliat#, 






Witli S© p&r aaia p©#r al3c4ag was aotafi ia 
tfea S-gall#a t&faaitf Bay p@Bf-tfp« *l3c«r as afitaaeai fey tli® 
aafaratium &£ a 'kaavy- solii pfeaae imri'mg tea »ixtBg ©p«rati®a, 
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mwrns MB iqmniiif 
pli©«p&st# mek fmm the »avl,«®» 
efetnieal e©ipf@ftti©a fl®mt m t»tyy, m» maei t&t thii 
stmiy.. »@0k we.® tie«asf«t«t tfe® pHitat ia 
SS"g»II,©ii m%ml tew« mA w&$ la tl# ptl©t plant dr«a 
mtil f®8t« ir#3f« ©m tii® rotk f»®a t^papeseatatiiw 
aa«pl.«® to i«.t«is4at tb« @&«aie®i ami aiz® 
mtim* fwQ of w0§k mwe ©fet®la«i, ®ae}i 
amemtlai t© .sl»©mt # t®a«. 
fttbl# a $imm mmiml mmXfmm of 
febl® g. sjiiHiieiii mmp&mtttm ©f peb'bl® phmpim%9 
i?®elE» {t*y b8«4«|t 
i.'" '' •• • '•'"•••;..:.7:ix:. : ••:l^i,i.. i: .,.VT' rxAvF, .jl 
mQ 4f»S 4f.8 
Mg© §.4d ©•SI 
f 4.i S.f 
%% S.4 3;i,S 
n*w,h. f8.i •^S.E 
f»a% 3..0S 1.4S 
A%% l,.ii s.oi 
SI©® f.Of 7.@7 
liiS8f«yr« ©•il l.fO 
• w • 
mlelm. oxti® aai Iron aai Blmimm miie @©Bt©sts 
(A,«t©@talloa of m&»pk&t9 Mimi&g tlm&Tim 
mmtmt imtithBrnf mitk mi B&rmw} ami ©@^©a®iit« 
(Aasmi&Um of ©ffitisl Agriettltwiil litttoeiB ©f 
fmhl& 3 gitm tm Bi%@ iittjflbmttos ©f tfa« phmpk&te 
fail® $m@m mmlymB ©f f3,©3ri4® ©•»!• roeic# 
ClQ in fyl^s . 
s«>»taa»ah gocTT-
f s® s.i f.t 
• SS f 1§0 S.f f.f 
- i©© #. IS© !#•© Ig.? 
ISO f Bm is.® IS.2 
• tiO &l,l 8g.3 
i»#®k «.i fJb® aa4® ©a Si-gram 
taafiti If aiamt®® 4a fyl®t l©®k B, the 
m&twUl ©%Mim€ 4a mf, Ifii, »l©w® m gr®®%ex p@5r0«atai® ©f 
®@®3?®® t»a» l©®k la Maroh, ItSi. Ai-
fe@tl p&©»phel® t0®ic imiswat fr®®«»»*' 
lag, Ba%®la 1 ii®» ®3s^®a®i %& mintmXl Awing in tl»: 
fiaat, :1m a^m ag.gj.^mewteioa# 4ig3L®»«r®t®» gr®at«r 
ttoa l/8-ia®»i iBB®mt®:i t© leas 0.8 f®r ®«at of tli® 
®a4 loeii 1 w»a m«®i 6ft«i? pi®®®8 mmismw ttoa l/©»ia®to mm 
]e®a©ir«t %f 
- li -
fli# salfmrie asl4 itt %h9 pilot flm% studies wm 
ei*0teiai ii® 1« p?©imef tmfpiiei tm mvh&js ©©Btalniag 
i© ©r 100 0f a@ii, atii «« iilmtei m ^•iiel'red 
to %l# i«,0t2f#i 
IE tM &t 111# flaat %© pf©4m,©« qMlok-
omr«4 sap«rpfe®ii3'li®tt,| tiat@k mizins^ was m««i t© 
pbesptot® r©@»: wltk smlfujptt tli« astferial, ttoii 
feting p©ttr@i imt© « ^©x»lit« kmMmt mkteh m a i«m. 
At%%T ttaft fead «lafa:®4 fot tii® fy«»h • tet« 
t@ m% ttfi mils of fte® i#m »«»«• ami %h® ©mttimf 
®p#?atl©itt TOS wtoi©fe to $1® telotk 
er smf«Fflie«pli«t# ls%© »iiell fi«0«s imStiitel# fot 
fb® omt, fm»h If a fe@lt t© ®a 
«l®irati©a ttm. mkieh It was teeppti tat© tM® S©t©--l,ottw« 
fk® p3e©im§f filieli«»g«i ttoamgfe tM® ®mtl®t te®®®iitiig 
.©f th® drf®? wft» tam#t Im ®©m%a &«»»•• 
.All a^lfarl® f©a®®jit3?at®4 ®ai tilmt®,. »» mwe€ %f 
am l®«ti®ya. ltttm«tri®».f I»®«f®wt«4.| M©i«l &-ll|, f|pe 100.» 
®#a«i*i.f«pil pmm 1 § i®ll©«® F®t' ®8.paeltr «t 10 
p.a.I. ©tttl®^ ff®»a«?«» tti® ©mtfit® iiawtei? of t&® i^®ll®» 
m»tn.g wa« 4 f/4 im®^» ®ai tli® l^®ll«3e -aai easlag wem «©»* 
Sl?5m0t9d ©f last®ll@f 0 all©|r» a® p«B^ w®« telTtrn €if®©.$lf 
a mmw^l Sl®®tif4® • 0@*famy »©%©»,, 1/S*l»f* aai S4i0 
sp«®t« 
• If 
Tk9 wA.xlm- pteapliatd ro@k aai mltmi® d.@ld ms ear*-
emt im a W&f §mm^W iii# O, eomslvtisg of a 
»t%ml faa ©afatlty, f®w «$®«l mteiag felata* ^ 
epmmtlm a^' W »«*®i to agitata @©atemt» bali ia 
tto» fan, wteitk if©tata€ ia tlia apfastts'tirtfetiam at 4© 
aa iiftTa far IMii aait waa a l/g-a,f, 'aatar.. ffet was 14 
imkm ia diiMtar aad li i&ehm Mgl« 
iia aa€ sal%®r @@a»tfm«tl©tt w«r« a©S#l@i @lmmlf m 
tM# %fp® i@a fratiamfif 4saei?|'fe®fi, flia i@a wa« ®f 
aU'wati ©©aitraetiaa faiata4 with •6tpi«i%*l*asa mm%nh» ffea 
fleariag watiatai #f laarta' of weai' % l/M 4a«aaa tliisic, 
g 1/g imMn wlia aiA 4S 3./£ latfeaa %m§* • S®rr©a boar&a, war# 
m»«t ia tha flaar taastrattlaa' t© al.3,®ir far fra^aaat r®a©if«jL 
©f l^oaria afeiek aa laager aafpartat tto« iislatapfatai lapar-
f&©»fhata lilael:, fha 4«a mtX» wara s»fia ©f l/E-iaeln toy S-
iaaM taagaa aa4 graata feaari# tagstliar l»y irartie®l l®ga 
fitttag iat© ataal teaslata fastaa@4 t© tM ia® flaor. With 
ttoi» faaitraetiaa ttoa^ iaa wall® aaali fea'^liftai ©at ®f flaae 
mf@a ©a^latiaa ©f aalMlfieatiaa ©f tM@ imf®rp&©«^at® felati^^ 
wliieli mm tfeaa smffartai aalf W tm flear# A» t&® telaaic af 
fraii. aatarlal m» ©©aswt-i,, tfea flaa* teaarfta if«ra •pallai'aat 
aaa aftar ttea ©tlier ta pr«vaat tli,f flaarlag fraa aatiag iata 
tto® fras® smf]|^®ft4»g t&a %att®a. aattar liaerlag. »® iaa *»» 
»affort#i %f af @ lath 4ta»®ter ©a lra«ki taasistlag 
af twa parallal i 1/2-laeii »laa, »®t 4 feat apart, 
f&a iaa m» mv&4 m th® traeka %f t,ii« retati®8 of ® aaraw 
- ii 
whl®! a teass mt Momiit®S to tli« fyeiai of tM 
t#a. fk® 4ta wm mm %h% l©w«t li«lt a®4 
m®T«i fsit 11* m it«iat®grati©a fkm surew warn 
%f' at Q^&hm. vaftatei# sputa MqA^I 11© 1, 
toy a 6»ad»al 1,,S0©'f tt# ®iitl«-| 
#f tl« 03e«li«*,. teiir» @©mM h* v«i«t 0«i»E«ttXr fwa Q mQ 
ami m» eeaweUti %j saitmil# «pye®M«ts aM elais# 
t© a ff««t4#aal-l,Ft Sf«®t ©f ?Sil a© ©iitl«t 
&t %M» mmm^Wf w%i.mmw wa« to tl® i3?,iT® 
9mm W mMm ©f a falM-'lip®' flexlbi# «iifliag* As a frs** 
affttast t«a, a f9lim teaas afetai*-
plm tjto l@ai %h» iylf® »mm m& thm fl«xltol« 
©©mpllag. ffet mmm ma mm fey ©mttini a Smti^ml mm»® 
l/s-taiife iat© @ l-tasto »t©«l roa. 
a® «o4#l@t ©a %h® Stwftfaa* t©aslft«d of 
ft '@f iilattfl six vtiftisitX aaflfi B 
fey t tae&«« ly l/i«-iae&, «ttt&3.|.y ia a ©lr®l». 
®i« ©ttttiBg mm 1 4m@k t» wiitfe mat l/©»ia@& tteiek of 
@©14-r©lled Migk'li- 2 w»m ritettti 
&m Bmh aagl# imm* »i« spming ms »%agg8««i m -feli!® wrti* 
ml l«i« t# •ipstf mt @01^1® *®ly tM# fat® ©f awptrptos-
ph&t® hlmkM Bi« felaitt w#r« %®at al a» aagl« &f 48®' ta tfc# 
dtmotim ©f iwti®a. Ml %hm. himm. mm if©aa4, aad 
IMy «3Et»tti®4 Z. l/g laA«s %«yoa4 %h% «agl® %mu 
lafly i% this «t«ty» thu®® attltitaal feiai«s, p®l»liiig 4®T»a-
*®*® .wiwt»4 ©a tfe® ©f tiam «l%@ieaat« sapfort* 
• IS 
Img aagX® %wm» t© a sfa®# %k& feleefe 
b«B«atfc %im %mtm» ©f 111® eagl® |jf®»» t© iiismr# f»®« ptimag® 
&wtin§ mtrntim*. fkm® toiaita ®©f« 
twlitet s© tis't Mftterial oa tto#® wemii tent %o fell 
@ff. f© ©fetaSa mm ©e^lett mmmm ttos-
hlmQk tmjt mtm.hl&im w»r« ^*1 t©f ana to©ttim 
m9Um ®f tm @fp@git« wfttsal ittif©*!#* fli® »tioa t&r 
tM ©wt*®? w«» e©M*f#ll «t®#l 
m wMBh fb9 @mtt« mB ia» eutt®? i»l¥« em* 
sl»f«t «f 9«a«ifal a«e'li*l© »®t®» wi$b m apm4 ©f 
1,180 It ft fl®*itel« 
®f f«ti# 4^sl« li®3ei»©a%al mtmn wm 
t«i iiif«@tl3r t© tfe® rmtiml mttm @mf% W mms ©f a paty 
©f eiia:t iie®a ai*#y MTi.8i. a flteto of 8.37 
»« fttmltiag of "lib# tmttey wa« i® if.f.a, 4» 
e pjr#®tmti@a agaiasf ©v«il©-aiiiit» ft w^lm %mm fia wm ma«i 
to e©»a««t ©B® of tb« att#^ gmm t© %&« Aaft, 
fb« fr«ifelf*-<imt aattfial fmm tlie- Moek 
wm gmiiM i©wBwari. W mmme mUmt m%m% gmtit mm®«, t© a 
i®!-! whieh ®aat#t tii« f««i aatti'i&l t®WMi tli® 
fke feelt for e®®v®flai tl@ #mfej^to®8|»k®te 
ftm tim i«a t© th® trf®!? mm « t-flf mmtm flll®i 
eai tmlfe®? of m® W. B, Ali«a aamttf»®tatin« 
Qmmw* Ihttte®#® was aai t^® wiitln wa® 1© 
ta@]to®.. It ma hj ®llff«» Ise® aai m» »ii]^©3pt®t a% 
• .go -
am aagl« ©f IS® pmllsyi it wi4® nai IB iatlts la 
i|aai©%«j» ms ©f@fat«t fit a tpa@t @f m fm% .pit 
fh« b@,lt mtm «©a«ii%#d of a K>t©y 
wlil.@fa if'#?# a L|»»*l©it ffS toy nifel»#r 
fli# »«JL#§to». tei a ir«4al»3.# ©f ftea 0 t® 
\ 
4f@ tewttti, ®ir ?oo r##.a- ft® s®i««tor mt» 
ftti wa« t»as»ltt«i ly rmfefe#3f lelts t® a $mt ia?iir» 
©t 3.®fsJl fh9 irii?® was itafeii t# ffe® toite 
pmilti', if a e^ftln aai 
f«»i -ifemt# *« e@msttmet«t ©f i@»gag« st«el m& 
th% l^ttes w»» »6i« te tsftoxl»at@ a ©ysl't'W la f© 'pir®-
a©%« %&• tlm &t m% f®«t 'sfttft'siiil tat# thu 4 'vslv®-
tfdi"«t«d ii€apj?®#8«t 6'if 3L.|a« @®a®istlsg -©f 3/®*iaeM 
trnfelag wa# ««t tte® ft@A «&mt« «« ^owawayt 
tewaifi tli« oftatmg ©f tl® ftel» miw li» mm '©i^^TOted 
iat«taitt«at|f,. m m&msBmtf, to #l#aif %m tmt ttote ©f ®ay 
©fe»ti?m©ttem« ©f f«®t aat^fial. 
l©t©-£©tt'ittr# toy®* m«»a tm this wft i»s %m 
flaat iy lit® i,isk-*l«lt Ht® l®agtli 
0f tin ttflit i§ # f«®t ea€ tli« •4ia*®t«r et t&® f®®t ®ai 
ia 3.1 liiefe«» aai st tto® #tttl«t «»i I® S.4 tsAss, 3. 
s'bow® tJI® ®©aitim©tt#ii ©f tte# ttytf with t&« ©atist %r®««liiBg 
aat ®©fei? flmt® ^® lemifr® aai tH® 
®^ffa^eM®»t ©t fk« i®m¥3r®® las it® tl® tey«:r fts® sfeowa. A® 
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Figure 1. Interior view of the Roto-Louvre dryer from the 
outlet end with the breeohing and cover plato 
reaovad. 
tM toy®!? 3?otat«i tli® isd of tolM Is ©ari-ltti mp 
"'•lig&tly, AM It i« la tliiS'p©®lti©a tliat tli« i»l®t f©r %h@ 
all? l8 pla#®4, »# al® @&%mm ttes® lomvr®® 
wlleM tr« totatatli the %«i of mtBiit&l at amy glf®a tlaa, Sl# 
li@st«4 alf fmms mpwart MM of t© 
4rl©i, will©! is t la neattaat a©%l©m %f tfee totatlom of 
tM® Syysr, lif« ©f %}m l©mw@ fllglit® a*© ®iiffl-
tl®tttly t© tofa^t tt g«atl® @it«mjatlag, aotlaa t® th« fe®fi wlt&-
©mt liftlag tto© pi.rtl@l«® t® a.h®lgfet ti^m wtaleJi tli@y eonia 
fa2.1. fi'®ely.. la tli® e©a*«atl«iiaX sife®ll*tyf® 3?®tary ai?y®r tit® 
ii««it«.i air pe®.a@s mmt thm #©3111® ®b4 a© tit?©«|^-®la?ott-' 
lation Is ®^talii@-i» 4# mm tmm th® iia®msl®»® of fli® lasia® 
dl«a®t®.3p ©f tli® tey«Jp, ® ail^t ®l®p® la ^mllt iat© t^to® fiarysr 
»ll®fe s®?Tes t© ii©t« %h» mt%si6l toweri tfe® ©tttl®t eM. 
llkswlfsj tl^® %94 #f aat«rla3. la th® iify®f &a« .» fm^ylag teptli 
4®f@aaiaf m lt« f®»ltl©ii a3.®ag tii® ity«»^ leagtfc, tfe®8« stud-
i«« if»r® ®a3?]pl@a ©at wltli tiis «x:l«W8 ila«t®r ©f®alit, 10 
la®li®a, at tli® ©mtl®t of t^® toy®*, 3?««mltla® la ® li®t fieptli 
of g la«i»a ®t this 'felttt. 
I®t flalfei® la flgmy® I a*® tli® vasylag il«ta»®®« Mtwmn 
Immtm along tb® l«BgtM of tfe® ii?y«3?. a® lontr® eonstruo-
lloa.l® amh. ttot tM® sf®®®®. fe®tiwi@B tfc® Imvtea thsm^ itolefe 
til® ii®atei ate ®ate»« tH® i»y®ir pr©i>@i? m& wM©«t at tk® la3L®t 
sad aai gwinaliy 4»mm»e to a aialaw at th® ©atl®t ®ad, 
m® mm'b«r of lmtm» total® I® ®s4 tto® omtslt® ilaa»t«y of 
- is -
tli« 4rr«2' 1« li iaefata. ffe# ©f tiiia mmwtwnn" 
tlm air' f© ©oBteet tli». 
a©liii II0I*# fttlly, tl« aaottst anwiag nfwuji thm to«.i 
m mf p9int is m lm» tte®©fiiiii to tli« 
m^M 0f «®iSt at ttois f©lat. flim®, at tli© iiil©1j ®b4 ©f 
t&# teytf t-tos f®«i ae-tsttai ti- ei» 
ioataet» s©Xit ef sfeail©*»« ii«t itptM e»i -fell® 
ftffiftag %b« At tti® tai ©f tfe» 
try#*, li©w»ir®i, ®©mt«3i% ©f 
y@4m®®i t»i « 3l«gwir ©f atf h«at«« t© «©» 
t» ?«ta4f@t 4s ©*i©f %p prw@iit ©t®3ffe®«t4B« of tli« 
A §mmw&l «tmat4®a go^^alaf tfe« tsjamsf®? of fe®at atmt®g 
ttet ami 
t « m A t  
mkm^i 
. t » If® fet M>m #f &®a% ti*aaaf».«®4» 
f « e©®ff4@4#at ©f I«at f,, 
tm.% ®f 8©l.tt smrfs««, 
4 a ©f "tfe@ aolii, stmftf® 
A% s %mmf9Tm%me •€?©!# 4«®f«e« ##, 
ail? th® ioiiit «mi tli# t#»i®,ra$ii3r'# ©f 
%Tm Ifitif, 
f&® of tto« loto»L«i«fr« iffst 4a0f#aa® tli® rnXm 
f,. @,3? tb« hmm% tsaa«f@iPi?«t, ta maaiaeifs tte 
14 
f |0 imeiftasei e©iasta@r«felf ®1B®« tiie k«at®a fii? 
©oataeta &ll Bmf&ma e# the mli&B ani ii©t Jrnst tkos® ®3£* 
p©teA 6%. tto® $@f ©f tto® fe«t. flii® tmmltm la a gfrntmr 
Tsloelty 0i air pmt tl® fajeti#!®® emttaisg m fteeutasei air 
film t© th& tramsf®# ©,f hmt* fh# win® a i® 
e©s8i4«i?abir ia«t»a®®t »mm a©t ©aiy thm amtme of tie t©f 
Qf %h» b®4 i# lut ajli© tfe® »mtmm 
tte©mgfc©ttt f&« Tal.,ti« ©f t i» iB©r®as®4 
sla®« tfe® ©®m»tJ?«©%l©B ©f th® l©t©-I»©a'«r® dseyef ©How® a 
hi§lmt t&e f«mf®rm.tw® 4f©p. ffe® aif» ®mt®3PtBg 
tte©mgfe th« l©mvr®« iste %h» te«i ©t i« at ® ©©aq?®*®-
tifMlf W.# ®a|wto«if« «!©&§ fh® .jLeagtli of tli® 
tof«r, a® mmBtm&ttm ©f Hi.® air i,»l®'l $f&tm tead« t© 
' iBjaiataia, tei^«rslsyp# ©f tfe« air striking tli® solid® to®S 
at ® ^«f-®ly ®©3M'iribet b'f li®at 1©®®®® th:r©m.@li 
tto.® <l3?3r«* wall«» m tto® ©©aT«Bl;i®Bal r©%ary i»F®^ th® tm^ 
©f %Tm inl.«t si* fsaiiag ©t«y tfe® mftttrial. i® 8t®ad-
i.ly X©w«,t«i, m&vmtm AtiTiag f©j?e® tm tfe® ttaasfer of 
fe«a%, 
tto® l©t©-L@mw® ijrf®r Ma® a @om®ii®»bly genmtm ®ffi-
®i®a@y t&sB tM 9©mv«B"li©3Mil ie©t»y ity®?'©f ©©®pej®1il® ala®, 
fmthWf «i* ©f « feigfes? t®«|»r®ti»® ©aa fe® m«©d t© toy fa®.®-!-
seasitlir® «®$«i?i*l« witiomt ©vdfbeatimg, 3r@atiltiiig in. farthar 
«©©a@ay, m® bigb affi©i®m®y of tli® iifylag a©ti©a allows met 
aai atifltey antasials 1© fe® f®i .iat© tb® isysi? witliout belliag 
• m 
m #x@«80lir« m i« 'fflftt %n %M tuttry 
§3p«at« teataef ©f l«at«a air witli mt «©l.t4 pr©tm®©« ® ht^m 
trfi»g rat® for tl» m% f««4 »iai»4zl^ aggliwirat® 
4rf®y w# rotatti hj t ©eaeral SX«®tri® 1-StB 
M®tor, 3L,.fi§ f>f •*#., ait tag ilrtstlf om « FIf r#-
iue®r, »im »-J. wttb, tlfe# ranf® ©f omtptit 2®2 t® 
ia tmra, w®« iirtttljr t© a 
§mw €tiv«, »liB« 1*4#, teflmg © r«tto if«,08sl« tt® 
©f tfe® i«ar trif• wm t© t&® itftr %f mmm #f 
^.r©-©ktt« mi. « ©hftia# Im tb® emtlf mtk tk« 4ry®r »»:» ®p®r-
et®i at ® «f@«d ©f l-»S r.f*a# or ® f®3.®®itj ©f ti 
f«®t/a4mmt®» It *«» a®«l4®i t© ia©r®a«® •.tli® ap««a of tit® try» 
®r aat this wt® ae®#^l,isli«« laate.lii3af « l®rg®r iriw 
ipr©«t«t s© ttet tfe® mmtwmm if®®t @f ti® arf®r th®a »« ia..8 
r*f.M*,, ©qmimlaat %©• a tmrfat® ®3p«®S @f Sf f®®t/»isut®. 
a® lieattt air wes io«r@att$®.i t© th@ tof®r toy asans of ® 
g«® tei®w«r «.Bi m 4ml«t air tm* m @3Kfeam«t faa m» pl®o®i im 
th® «ta@k ear.rftat @x|t ,g®«#« fr©a th® ir^rdr# fb® @a» l>l©i»«r 
«upp3Li®i frtM»rf sir t© tmnmm fm fewaiag m® fm®l 
Th9 iml«t air tm «mffii®i ®®®#alarj sir t© %li« fiima®® iflii«1i 
a®@oiiBt«a tot til® »s|@r fortiea ®f eir «ttt®riiii tli® Ar^r,. 
A©@®rtiaf t© imig«st®4 #f@-ratiig ia#trtttttott», tto destret 
fi#w rat® ®f til® ta.3.«t air was s«t at Tsriafel® t®»i»®r 
fr®a tm ial#t air faa# Mt®r th» l»3L®t air toi 
- g$ • 
l»a«a t® tim ffe« «xlaa«t fita'aaapei? 
was s@ tlftt m« a toitft ©f 0,1»0»£ in©h©» of 
iiat«2r ia tli® oall«l lit«a®feiBg ©f t&« isysap* 
f&« t,iil«t ai» faa i«® a »• IS Chitag© ®l©we'r Osa^any 
it««l flat® «3t&att«t®r sf«eifi«i t# 4«l.iw* SSt ©•f of air 
at fO® F*, S i®«lie.« ©f wat®t •tati® «t as r..p*a. of 
3,SO0, As iaiiittti@al wit waf m«#i t® trw tli# ©xit gas fr®a 
tM €Tf%t »i #3Etoii«t it iiit@ tlie ®atl«t im®t. 
•ffe« gas hlmm w&M ft 1®# M©-1® ©m^mtim 
hlmm •tsiirea at SgiOO f.f.«. by s S/4-«.?# »t©-r ami »at®4 
t© dtliirdr SO ®f air at f©'®" f., li &m&m #tatl© pr©»-
8W«« 
f&« fmtaa'®®, a Liak-lelt gaa^flsei h®at®r, ]p3P®aattif« 
tff«,. Ha# »ftt«i t© h»&t ilO ©f ail? «t fO® f, to a2© 
at 'iOO® f«, ftTOWtiag t©. « te«t j?®!#®*® ©f 63>000 TO 
p«a? ii®w# fto« fafMw ®©Mi«t®t ©f » teor iaoatal at#®l 0h®il 
I f©®t $ imei®-« !•», aai 4 fe«t i® I«»gtli.» fke iasit® »vxtm» 
was lia®d wi^ a S-iatfe tiii®k Mjew ©f ®atta%l® f»fyaet©i>y »a-
tariai. A fa%:rieat®i twytf® gwiiit tli® emtomatioa gas®.® into 
til® frntna®® ®mt tfa® fm&me m^lmt ms taf®i®i t© a S«imeb 
g©ab.mstl©» tmk pirn®# «t ti» ©iill«t^©f a B-
la®Ji Moitl A Ia«fi»t0j Mia: msmsf e®ttt®»#t in the tuyere 
%Xmk* fk& ga® ^iwtr «wffii®t tli# B®#«»«arr a.ir to tlii® 
tewia«r. A m%mmpQX%»*'Wmmfw@XX ¥sf©r®tat. was ia«ta.Jl®i ia 
tfe® omtitt of tto gas l»i©w®r aat amtmatiftftlly emt off tli® 
- g? -
tuml gas flow it th@ pjflnej?!' «tr prmBWe® ftXl fe®low a sat 
mlm» A lertk mmtmm ai|ustateX# f©rt ¥alir« ura® 
to atjttst tht ga«-ait aS-xtwr® f©» %m mftia temrser# 
AM a aafsty » Mlam*af@lis-S©3ft#f»9ll, FrotftetogI© 
ta«tallati©s s«fir«€ t© ©loae fuel fa« lim mtQmtimllf 
im ««f« ©f fita® failtar# at tn® tomratr, l.gBitiea of tli® 
torafit was a©@«f,i4ili®d tbre^fe t&e f!r©tt«t®#© ®li?<imtt, 
•ifci©& Bt&ttim ®©Bditl®B8 ®p®tt®4 e ptiet T^mmx gas 
lia® aai a spar is flmg t© ligW tli® pilot flaa®* I3|>©ii 
®»taMlili»«m* ©f a ft.l©t.fla»| thm Msis gas ®©l®aoM v&lm 
©omit %9 ©p®a®t, ©amsiBf, liaiti®a ©f fli« *ia 
a® m®®4 tfe® ft^aat® was aetwsl fesTiag ® 
0al©yifie iralm® ©f Ifll' ftf' emfeie f®©t, fl® fn«l gas 
e«siapti©a was m&mmiM hf a ^w&gm mtm C&mpmf H@# 1»A 
f®« tt®t®X>» 
®i® «4y t«a|)e..3?atiii?» was mmmm€ W a ®iii®14®a 
|r@®*®©sstaiit6a ttetiwi«©Mfl« fls©®i la ill# ial®t 'air imot, 
4m®aiat®Jl|' ®i|»e®at %© t&» tefaie ©atran®®. 1^1® tai^eratw® 
w®® iaiieat®! on a I#®®1« aai loirt&rmp ,g»i*am6M«t®if, fb® 
t«ai>®f®twif® of the preimet feet at t,ti« ©mtlet ®aa ©f %h» 
wai Ia4te®t9€ aai ?©#©?€«« iy « Brei® ,Ia»trii»«at Coi^aiiy 
vapey-aelmtti tli©»©a@t®r. -flie ®l®m®nt wa.« la-
s«rt@a iiit© tit® %®4 of s©l,id« wMi0b was mpprnxtrntmlf E iaeli®s 
i®«f at tfeis p©iat mm 8 ®l®S3paa0® ©f 1/4-taeli mm ftllow©4 
li»tir®®a tlm tip ©f %h@ @l«ii®iit and tli® l®ttw® lip® in tb® 
•» «• 
d3fy«j?. fill fit tlii« peimt m& ©«#«jii4ftXl.y 
timt ®f tfa© ioSii m%mM, t% ms »6%®t immml tm% tm 
tfc® Atfmw m8@i im pwmiQwt 
l&fiig#? aat ftfttstal tliat tli# ©f tli® 
@to»g#i @®lf aligktXf mf%%T tli® ialet 
air flow was atepfai, wtoii# ®®atlaming, tli®' t#tatl©» ©# tb® 
teftir. fli® ial®t «if im tfel® test mm 49f® f. 
iksi tto® m«aaw®4 la tl» s©l|4« wa® f* 
fp®» tt^pfiag tha all?' tXm solid« t»^3patii?« t© 
agf® f. ifi'i alamt® «'iii sfttj g tfe® 
t«3r® f®M t® -iS# f• tfe® siigMt ®ff»@t of tie 
toat®4 aty fl©ir m tMl« "lt*3^t«tit® *®sw«aat. 
Mmmmf w»m m»®i •!©• i®ter»iiie ttm t^How^ 
lug 
{a) »r©iiiet la, tM« "bf®®«lilaf, 
fill lEbam®"fe ««« mt tto ©mt,l«t lif®®$fe,i»i,, 
i@| txfaemif ga» la th® m%l«% €m§%* 
Wtm^9 M a ,fl.©w«l®#t f©r tte® #mf«]ei>fa©«f&sfe ttti©M-
swriag pil©t ^Imt* A %w®mhim§ wag ^»llt troiiai tfe® ©wtlet 
®f tb« ixym is nfeiel th« mm m it® »«1®®®® tx&m 
tM® 4?f®,r fstfftjratery t@ p«tt©tifi mal©aii»i iat® «oate.ia®i's. 
It waa mm^mwf t# tiniv® tfaia lelii, ,ajpl®i giif®iftli©«i>liat« 
witliemt @lJL©w|Jsg tfc® miw t© Itftk iat© ti® sy«t®« aai t&.i» iia® 
afe®Bpli®li®t hf a fai# ©f «©iiat«y'-toal,&m«»t 4i,8ofeej?i® gat««. 
B©th g®t#®j &m aliev® t^a etMt, w®?® mtm& •mt®a W wei^t® 
wto«® P©siti©a 0@mM b® a,ijii«t«i m ® i®"?®* at*, m® gat®® 
Exhout t  
o i r  
duct  —-
Fresh superphosphote b lock 
Cut ter  dr ive geors 
Botch Cut ,  - f r« th 
superphosphate Oischorge hood Dust  co l l fc tcr  Cut ter  
Roto-  Louvre 
dryer  Conveyor  be l t  Den 
Den mot ion Phosphate 
rock -
Oen dr ive 
Furnoee duet  Quick -  cured 
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Sul fur ic  Qcid>55% 
Figxixe 2. Flow sheet of pilot plant for quick-curing of superphosphate. 
** SQ *" 
mm ffiai® to ami eioso m wtftsial was 
r®a©v«i fr©m tli« ljr«e«M.ai wittowt air lmk&g@» 
-afts* %h» ©mlltt te««9blBg a ©fotoe typ®' tmst 
t^saeirti Imges ®©li€ pai?tt®l«s fr©®, tb« «xtt ga» 
Iim®« 
Shi® afftlt,® of alf fl®w mm a«as\j»«i hf two ©rifi®« 
flat®®, ©a® ta®ta3J»®4 ta th« iai®t ai» imet ami tl® O'tlisr s®t 
im.tla ®jEl»tiat $,m im©t» fivt-ijaeh im@t mm ft® eiPi-
fit® tla»®t@r et %M iai®t aijf imet *»• t.*8 tm&km «ii4 for 
tl® m%l®% am®t| 3»S fh® imMt mitim plmt® m» 
pi'®T4©malf aai tkm @3?ifi§® la th®. •3Eliam«t duet ma 
©ottitrafldi t© i«t®il®i sp@®lfi®ati«a's |j*®3Pi®aa i©ti®ty ©f 
M®®la»l©.®l I^4b®«3?«) » Statl© gsessaar®® mm mmsme^ at tli® 
iia«t alt 4m®t, '©mtJlft, te®®®teiaf ami ei&attst im®t, 
«ia® 4i®t:rltemtloa ©f tl« protmet titm tk® irsr®* was 
4et«mia®t W ® #ei*«ea «hak«S| f^eviomsly tomiXt 
la tM® lafeorttor,!-* Bm®®m ®tmlfalemt t© 4-ae»k aai 4©-»«sli 
m%t9 mi«fi to p»t««® tli?®« »iz® fraatlea®, Bi@a® eossl«t®4 
of fitti 4 st®i^ ff®jr®®m» ®®ll®d @T®r®is«:i mimms 4 plm 40 mesh, 
oali®€ slss®} ant »iam« 40 *esM, eali®fi iiBt®rsiEe. 
fk® mtmrnma w&m X foot iriA® aaA. S f®«t long., «M w®3fe a©®®®« 
«lble f@ip tm 0®®®s,l©Ba3. tleealag# 
A Vmml h^&mnXi® pm$M m» eteftfti t&T fr®«»ttir® t®»tlog 
of to t®t®raia® mf t®Bi«B«y towetfi mk%n$ 
mai®i? 8tt»ag®, ®b« pr«®« tei a mm ai«ii®t®r ©f 2© iiitlies, aai 
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Mittoil 0f 
tti« a®ii»lati©a of t&@ plesfhat® y©sk w»s 
eawitd ©mt toy w«igMBg "111# mi$k aai ael4 m a foliid© seal®, 
wliQit wiii aeewate *o 0#1 p^msis, I#t«3p a v©liw@lsri@ dia-» 
wft® iast&ll«€ wli.l@li iilmt# ««lf«rt0 seld iat© 
%li« idxtag pan wltltm'l mf €S&«eic« m %M m&mmf 
©f tbia Aowti tk&t %im mt^% m& uepro-' 
tii©i%l« witiiim ®..l p«mnis» 48 « fmX« tito wstgMt of t©®! ms®i 
mm M f©aad« mA %lm mi^% ot ife pay mnt smlfttyi© a®it 
aaemtid t© Z% p®msisg a tutal ©f 6© f®mi» #f initial 
wlltli wai «a©mgfe t@ fill tl« nixtsf p®a iip<ia 
i}@i&fi«ti#ii of sixiBg. 
»©a tfe® fr«iri©m» pilot? •plmt »tmii®« litpmstal It was 
tm&&. thmt mm a«i4 fi!©atemtra%i©a ©f §§• p®if «@at swlfmri© 
ft® 14 was tlwi »©»t ftasill# fey frnttltf stmiy. fli® aixiag 
mMitima appealed ga*isf«@t©rf «iii tto e#atlti©B of tl» 
ft^sk smp«pli©«pliat® %lmk ma ta »mitafel® pliysietl ©oaaitioa., 
gipaB»lati©a ®f f«@d *»•!«» ial took plat© im th© 
iafy®f wte«E msiig ,amp«3pptospliat« miid® witb tM» aeii ooaooatra-
tim, 
for all ©f aeldmlatti phmpMMte th® aoid 
wa» f.lrst iBtf©imeti iato th® aiicias paa aai. tl® rotatioa of 
$te® aix«^ was WhGMpimU tmk pmrUrnXj w»igkM iat® 
S3 
a tomelE«% wn# si©ii3.j »]tok#a iato t&« pm «©atfti»i.ag tto® ®eii 
©f«y a p«i©i ot @*« lixlag mm t%m. «©Btlam®€ tm 
©a« m tw« adiamt««, €®f®atimg <sa 11® sliaraeteafis-
tie® ©f tfe® iiw®iliit©Jiy' after aiittlem ©f %li® roek wm-
f©rtiel«s ttteisg t© lit# 8ii«8 h&t%m of tk® »ixiag 
paa w®»« 'tfem 0«pl.®ti©tt of tto® aiding «t«p 
a.a4 ttmk mm s>ow®i lat© th® i®a, 
turn t®af®fal«'® @f %to« »«« m& 
As ® rml®, « i®a naa f©i»i wkieli M 
fj?©« %m Mf mimw %# »0 fewais of 
iiigr®ii®iila'» Attm m tmw %mw%f wmm lit# ©f tM® i®m 
wer® a©tlfi®t t# gif® a hlmk imhm. l&m* 2® imhm *li« 
ami iS iatl»« fte® t®i6pa.tatmt« ia 4®a ma a®a®w»t 
»« til® blteM was f©f»4-« It w«« »®e®®s»*f t© put foui? ©y mm 
l&fQT& Qt wapptag p«f@f m tM® f3.@©t ®f tfe® i.#B t© i>y«t'®Bt 
#3t@««al*® ®f sftW tto©a^ tJi# fl#©tiBg« %©» 
ti©a ©f Blxlag, IS - Mmntm mm fm ttml 
®©ii4ifl®atl©» ©f tim fmMh imftythesftet® • ffe® t®»p«y«tm®e 
of %hm ma§l9%®lf f©M»i %i.©«k wa» ®t 
til® mmtm a»4 at miftou® f©lat®^t© tk# «4i®s,: It was t&®ii 
t© mmm ti® mll& ©f tM« i#® •xpustag tfe® tmak 
bloik. 0mtti»g ©f %m feloek m%l& tli®« %« I©w®'ir»», 
8® a g@a®fai i»ml®t tfe® mttim ©p«rati©B m@ met h^0m Bmrnt 
thaa ©a® h©mr aft»y e©*p2,«tt®m ©f %to« tli® ii' 
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It m» aot®i tilst a sttafly »tat« «©H4iti©a in tl»« iry«r 
mm appf©ii#li®t *#?« tapiily if th®- itytjf «» with qmick-
tmt@4 ««f®ffi©spiiat® ptim to startisg th@ quiQk^&mim 3?«a» 
A» a ,g»a«fail Tml« «b@mt ©a® kom» ®3p®rnttmg ti»i wat 
t© an •tmtliliflm e©aiiti©a» fHii wa» Im4teat«i fey tli® 
fy©iii«t t@®f«Mt«rs »#&«»«« at til® ©mtJL«t «ai et %h@- .dj?y«f, 
wMiel r«aaia«t «©a#ta»t uritlin'i i® f , ?«ry 
©ftell'ft t®tfti fia®taftti@a ©f ©»l.y S « 4 f.. .laa iiot«4 
iHflB® 8t®&iy itat« pei?i©4»» »« «0ttftitio» of st«aAy «t®t# 
mlgkt »#%#€ tof'tto# f6t0 9f p^®€m@ti.©» of «iwislc-@mr«a 
Mt t&is wm t€>'s@M amS 
ff©w€ t® i# ©aif a 3?@mgli tmdi.#aiti@a ©f t®Miti©ai. 
3t««iy st»t« ©p#satl®a ®o«li th«a fe® *iimt&te»t IM®fiait®ly 
watil ttoi ®mf«jpfk©«ftet« tel#«k .tot %©«» a# tea 
si25« pi'«Ti®«.»l.y i«s8tife»i wag f^wai • smlttei«at t© yeaek it®aiy 
»tat« 'fisii to ©^tftia a»®@8iii»y ie^l«s at ©'wii® taaf® ©f imXet 
fill? t®ap«tatair#8» At ki^ iMSst fttr t@^»«tW3r«8, i«»itiidiag 
» f«#4 jpatit wm» mm rftfitly 
tlao f©f tit#•low®* »ate tmas, ttma, «ttfft®i«at f»«i 
naa tfc® iteitiif imtQT In 'xwm mi» at Mgi- f««i 
r6t««, whil9 at Ik# itw fet-d »t«s wuefe tia» wma t© 
r«a'®li st#a4f tt^t^i t@ ©btaia ®i©i smiles &t f»im©t aai t© 
pt©4tt©t p3?©im©t tm ha.^ t®»t«, fsfel.® 4 glvm a 
typl»l list ©f 4st«t tat«a imriag ® drylag mA,. 
la tto® tai-lltst twiml rmas ®8^i®s ©f pt©te0t w®ir® t®fesa 
&ft«f st»'edy «t«t« was ettaia®i, la ©rtef t© itteraia® tke 
- 3# -
fsfel# 4* to Of iata dmfiag a qitlelE-iiwiBi 3?mii. 
' ;• " Valni 
fim Sili f 
ttaperatw# ?. 
Froiuet f • 
Freamet: Im m%lm% M'f® F. 
©mfitt «l» t«»f«fatii3et la &wfm ©wtitt 
bir#®@Miii. f». 
a0r@«» lal®! imt.t a,*a imM%m 
m&t% • la tttlit ^ iilf duct ® •© ii, 
StafI ia itfit ©utiet bretsMiag 0.3. ia. wat«» 
tifftfintlai utto*# t^auit 4«.®t 
©tifle® • l.,tl wat®* 
f3?®s®ia« in ta^amst Am#t in* 
watef 
f®i^t #f proiutt «©il#©t®4 ia @©ataia®# tS.i .li. 
ret® E.S ife./nia. 
fa«l fa» t©m»w®tiw- {at $M f*, #..«8 i»#li@« 
#f ! S.i ©•f.M, 
Jjifeitat aif iff feulb %®^®tat«® ft® F* |ji%i®mt ait' w®t buXb ft® f. 
©mtitt ait irf bulb t«^®ratur® im axtouai «m@t ®4S® F*. 
©mtiat 8i» w®t tob ia. axfcamat €mt i3i® f, 
B a t t a f t t f i e C a t " ' ' S i ®  f . J  i ® * t a  ia* @f 
eata tmm at ®f mmi 
B®Muf- ia i,ify®t e.t «$#a4|' stat® 4f lb. 
0:.it eu. ft. 
Bust i®ll,®®t®i im mpm&tm 0.® ife. 




mttmt &f nelsfw® ©a wA^t ©»• 
®«t ©f ai-ftiig «©aiitt©ss ir»florn# 8«afl«» mmwm tli«m la&«a at 
tlm ©f 4rf«f ©a tli® tpfjf©a@k t© It 
mi f@mmi ttot th® te««t astliGi ef taiplittg in &e&m to itiifiy 
®ff®©t of m®tst«2r« -©©ataat was M tak# saiplea from t&® 
fe@4 ©f soili* witiia tfc® iff#y #« iwll e« of proimet 
fi-©® til® Hfytr* St it««iy stat# «©mtJtttoa»t ffews, tm %k» 
@f smfti wtosf# w@r« witMiawi f*®m tfee 
try®?, ©f omtist ««» tak»» ftyst wkm it 
th&% atat« e#atlti0a» wrnm mmUmA* Sli©i?t2.y 
&ft®t taMaf. »meii « tto.® 4®®,f ®f tb« ©atlst l»e«®falBg 
ne,® ©psiisi asi « sa^i^llmg @af i*» imt© tfe® 
ijf®? t iistas®# tai a iwm t^- fe#t irlt&t» 
tls was l»»i.ttat#|»y ®mt» at i©©y was ffesa 
flessi sBi.th# 9mBl» wm ^ ©'Itlei, fm ©fsttlttf of tfa® 6®®ip 
•iistttElsi t^« atsaty' stats a©ailti©a» tli® sxtsat of ®biiili 
isfsaisi ©a t&® -lalst aiy te»i»s»tttfs isiHii ms«€,# Afpr©aEi-
»«tslf IS t® ii aiamtss* ©p®iratl.®ii mm® t^sa tstmlrsi • t® 
attaia ©»f« nm&, ais pif©@®8s *»« tlism rspsstsi 
a© list «a*pi®« St wml&m peiats witlila tts- diffst wsfs ©fe» 
tsiss'i, ss -issll as »a st^al a«a%0f ®f stssif ststs' |>r©im@t 
aaaplss* It wss t© asiatala « stssAy stats psfiofi 
©f St iesst g hmms t@ ^ 0 mx® ttet ©©aiitieas 
*•1?® rsasisi, f©* t&s mwtiMt was t&s pf®l«st wss aHowsi 
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f!i« @f f?'©im©t siipttfh©«ttot® ft©» thm drf®r ast 
tliii f«#i mm pf«par@i im a»i.fst» m so©a a» 
f©»sltel« .»i«fi|ag, fto® f««i w6#i?4al was a®t 
gmtlf 'teolem with « afstmla to «»3s« it fhm »iip«r-
ptosftot® fSQimtti •»«» eitfeity' ia e i^tia «at 
©f tm & SMfiJilll wltft a 4§-»#A •«««»,. t«f«»dlag ©a t&« 
®©iit«at ©t tli« it was aot«i tfe&t qattk-
1107# tliam i feir @«At W3lsti»« 
taai»d to i)miM Ia^ tft# iwiimill wi%km% fmmlm 
ti® f©i? %&«»# .««f|.®s f*iadlai m» mstle^ mt im 
th® mm Amlfmim m tM fm& wet®fi®l aai m 
#®l«et«« fr#im®t «»« h^&m ®l»ff#3s:|^t®Xy z imme aftot 
0©i^l®ti@a @f th» wm* ttla if®pr«s«at«t « mm tay amalyit®. 
fw® i»ys 3.»t®f tM fssiwti tMm th« itr®* mwm aai 
th® #»3,««ti0a ©# «ai#l®® tm «aft3.y®li w« m&m r®|^ip«-
®@mtatlv® ®ia@® tli® ]0»i»ta^® #®»t®at® ®f all th» ©aaipl®® feai 
pif®irt©m#if %»®m i«t»»iii®t is tto® get® i«f aaalfalst fh® f®«i 
*«t«fial ®ft®y te«4ag attal.fm®4 «t a®r© t®f« was all®w«i t© 
ataai ©p®a ia a • e@mtt®ll.®4 at»»ffe«s?« ©f .'Si® f., S© p®r o®iit 
i?®l®tt"f® Mwiillf {»ati©aal ]»«®a ©f steaiayis) • ®^i» «@m* 
p3.« w®» ®«®®®i©,iiaa.ly »tij?3r®d to fyeaot® trying aat wa® 
asalfs«i ®te©mt 30 iay® lat@*. Sii® ®aaly®ii s®iir®a a® a 
«t®md®fi r®fF®®@mtiik§ ti® mltissst® eb®»i®®i @©mY®t®i@a t^t 
©omli 1® ©I»ta4»®& twm tie mm i»tetleli %«i»i uset,. 
• 40 -
fil® mm^lm iAmmMim. of ©ffietal 
©f Aaslfstil tms 
emtmt W iiryiag a E-gtea »mmU ta m mm at %m^ C» f©i"-
fif® f©f tetaj. #&€ ©itrat® imatlmfel.® %%• 
,fSf®« aeia @®ttt««t mm ip* 6®at %©§ wa® 
« wfttteoi &ai«i m prnfimm wmk {Mtll *»€ i®®®@a}. It 
«e»ffll«t®i #f A* f0iwt®tti® flask® eoataiaiag 
3.t0 »l» @f m«®t«a® tai a t-graa sa»f3.® f®» li .aiamt®® la a 
mntlmmma *®t6t®t,. «f®®i of f®t®tl#a i»8 tO 3?,f»a., aai 
%im »aafl«s mw®- -^t wit& tli® %a«® ©f tH® fl&ak 
thB ff®at®«t ®4f@mf«ie»a#®• fk% mek #f tM@k m» at tfe® 
#®at«f of »tat4©a of t^ a»#Mm® wMl® t^« %as® ©f t&® flailE 
mm f ft#* til® ««iit®3? ®f t#tati®tt.* Be®fi®«« gtaaiaifi-
tMttta® ®&©*®i tfe®t m i?©tatl®a tla® ®f i »4»t®i t«»ii3.t®t im 
mMimam «x%wmtim mt ft®® a®id f»<» ®mf«®to©«ttete wfeitfe m» 
tr9»kp and st#-4ti«t. Mt«r »®t®t4®a, t&« ibIjc-
tw« ©f »mpX0 mi m§ f4|.t®ie®& mi. ftlttat® w«» 
iilttt®.i wit& go# »!,• ®f 'mtm* ^ fwm mM ®3EtF®®t 
wm tkm t4|»at®l wttJI ttaiiiayi fes»® mtimg .®l,4«®itla »®i i 
Imiisat©*. 
mm.lJMhl® ®®at®at wis i«terai»e4 hj smbtr«®tias 
ti® p«» 0@at sit^-at® imsolmW® Fgtg fsm tb& p»w ®«at total 
fg@l» fh® t® aTallefel®' ?g©g wm f®mafi %f tiviiiog, 
tfe® ftvftilmlil,® %f th® tmrnl ?g§s* 
Aft@» fe®gfi»i ®f th« ff®im®t it m9 plmm% 
m st&mm »1e44< wbl«to w»r« fll®i f®«f teg» t®®f • m®B@w 
«. 4.i • 
it «a» mrnmmf to mm tli* hmgM Bigm «f eaki»g miai ais@ 
tomtiti«» #f th» lag ©a 9%m&m meltd, fteem 
WmtmX teyii?-am3.it liai te#«a mmmttmi. tm t®®t4af 
&t fi*dtm9t.| a mi mm iHimtaiiidd. .m 
te«gg«i »t««4r Ittsaii t&® feagt wfeiefe 
laa mM#t tist f&# mm mm&mi. m€ by 
the ©©ailti^s ©f tli® aat tli« fe®g 
ma a®t#i flit peiti mm tm tTmatmt* 
m& »iE# tiatsibrntioa of »t@a4y #*»%« ps#€ttef« wat 
aat« at 4afir«fm®.at aa»y ¥ags in oa® f«ri@d, 
let®® oa tto® mmAitim ©f tto.® pmtmt sai tM %ag« wtre a.®®ia 
i»4«» tli® pef #®at sis® of tjfe® pir©i«®t» wa® 
@aleti3.®t9t tm 11® plm 4 a®A, 4 im®Ii f3.m® 
4$ m§h m& aiam® wisfe. m mrmm-gm ®f f® p^maA® was ms®i 
t© i®t®iiii» titi tm tma# saaifl®® &t 
m4®t»la® w«f® taieea ®ai »i@f« ®a«lyi®s *«i?® »at® ©a 
til®#® t© e.ii«®k t&« t#fiii®B«y ©f %lm »«jr®®a» mm* 




ffea of fMgfe feetete ®f smi>®rftoipli®t#» 
mt a«pi«tl®a ©f wlxlsg, re.Bi«i fir#a MS® t© lig® f., 
tfflg ©a th® rma ®f p&©»fiiat® mek* Wm a gtfw featel ©f m^k 
Itol* tfi^wartttw® mm tUm tim a©i»«®i f. Wqt 
l®®k 1, tl®«« ttp®B ®®^Jl®*lt®a of slJEi'Sg s"l«p 
w«r« a&m^t hig%%t ttos f©r Mmk A.* 4« « ae^l®,, tM ®oa®t«a"-
®f @f »®iir®i as aa of the mtsmmw 
with. ^%Qh l&@ »©! «a.a aoM w®r@ fh® t®ap®i*a-
to® of t&e f»«sto. isat«»t©X ©©atai^t 1» tit i®a »i®wlf ia-
0if®ss®a 6# til® i@a w» fill®#. With i©@i 4 tte® i«a t®«i»f®-
%wt« I»®i4at«i|r mtt®w %M tea fe®®a 
f©ia®i wa« lie® ff j wfeil® with i®®3c 1 t®pf«f®tiir© we® 
g®S® f. Ahm% %m foa?* t&e 
»mi@i?p&®8pMat@ bl®®lc« Hi®® t3» i®a W6« ^alf-f|3.1@a eft®3p a 
f®rl®i ©f ®m® Mm tl® $«f®ra-lw@ @f tit® saj>®rpte®«pfe®te 
tel©©k wa» «fe®mt it® !• tmm thm Ik® t«ap®:ralti3f® aaasmret 
mp®® «®^3L®ti®B ©f th« W©«'lc- fii®s« teapftf&taf®® i»®r» i?®,pto-
dati^l® wltiia 1# f, f®» th® 4tff®Jf®st Estill®® ®f plioapliat® 
y©et, ftir® &ttm ®©ap3L®tl©a of tto# il@efe tM® »ap®»p&©»-
pfeat® taap«rst«»® «fe®ir®i a© gmteataatial ©toaag®, ft® teMp®?®-
tnx® at %hm alt®® of %h® tol©elc ®44a««at t® tto® wall® 3© miamte® 
mtt%t tM® ¥l®®k &aA fe®®a •fmllf ^f©3PM«i m» f* fto® i®a 
Wftll® '©©alt fe® »$tip3^i li t® go »lamt®«' after ®®i^l«tl®a ®f 
iita;ii« ®f tb® la»t Mt®h» 
• 43 • 
la faM« S ts gimm %%& memm e0mp®iitl®.a of 
»ap«»pto0phat#» as mil as -tl® rmag® ©f wriatioa ttsiag l©ekt 
1 itjttd 1, II is •««« that the e.o«if©siti©B ©f th# f®«i 
aat«»iajlf f©t ymaa was ttmilai? f®r l©eto A aai 1. 
l®«k i m» mms&t l@eM A, tMs tpfea,!-## to feair# 
a© iaflmtaet ©a tfe« 9hmiml mwf%s»lm* fkm0, tli® ev@3fag« 
Aaal,y«l« ® tiig&tly i©w«' ©«v@»ti©a tm fs®a% 
ma tog 1#©,1e i,, aa«i,3.fs«'» w®?® aamally fe®gaa 
s©®a«r tli«a tl©»« w&tt# 1©®1e a wss mstA. 
F» *,t3K I mitmt ©f aglag #n tb# «m]p«yfli©@ptot© tex©«lc 
wtt staii«i» *1j1« i »l®w« tii® ehaaf® la i®a tamperatmr® eat 
Tafel# 8. 0@^®sitl#a« ©f fll®t flaat «ap«3?pto®®fkat®«. 
A-0iialati©at ». l.m$ i»g©g « l*si. 
~  '  ^  ,  ,  „ ,  „  -
vaitt® fiJlmtg yalw» value i 
A«® @f *tjt> feeiwi 





mm a® 14 las fg©§l, 
M®latar®, ^ 
®10 .aaalyse® ®a 11 s®ii>l®«. 
H aaalya#® ®a i sai^l®®.^ 
f.4 s •© m 11.4 f.® S.i <*» 10.4 
li.f li.4 • If.S li.f li.g m- 19.1 
l.i i,S • a.i 1,® 1.4 m. S.O 
IS.l 14.S • li*S li.f 14.3 m iB.e 
m Sf • ti m •m fB 
©.g 8.0 • 8.i ?.§ f.S m i.B' 
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m t-rtrag® iraXw® a@t®mi!ii& oa a sample 
hf feo-rlag the felo©* ultli « pif®. »© 
tf«mi m# ii©t0t ia t.M» ©«%#»% ©f tli® a«B. after 30 
feoffs. Stt fafel® f ii tht Qk&ng® ia @li«ai®a3, e©»posi-
ti«a ©f .tk« 4ta » stamAlag# It i« i#«a ^st th« p®r ©«nt 
esawsstoa irls«» rapliij f®a? « eoasia#3?alsl® p®3?i©4. 
faM« f. Sff«et ©f tin® ©a ®f D@a !• 
e©mp©a«at alximg. homys 
i.O • @»i iO.@ 
TQMI Fg%, $ ii.S li.S IS.O 
Citjeat® ia®olm%i® %%» i t.f 1«» 1.3 
Aireilail® fgO§.» f 14.1 1@,0 14.f 
emmwMim, ^ m ii ft 
loistmf®, § EO.i if.a SI.® 
1ft® mmitj of lai® ft®#! ®ttp®tpl©#fto%e li3L©ek we® 
©al©iil®t®4 fey ft tee«®S m tto® leeTiSf 
tte® iry®!? sbA tl« wlwi® ©f tli® W®©Ji ®®Bsi3ai®t in a giT«® tia®. 
fb® avtsag® fr©tmet 3?at# aai. tb® a©i«twf« ®oat@at ®f tli® pif©4-
ti@t et »t®eiy »%&t® ©©sAitioM i®ir® ttoe m%@ ©f dry ©olid 
»ot®rial passiag ttetmgfe tli® lifyey, at® i^istw® ©f 
til® w«t f«®i Mtt®tlal was used to tomwt this w&lm t® tb® 
teM fftt® of til® mfrn* ffe® af®®i of tte® i#a was ®e««r®t«ly 
e@atroll«i aai tt m.® postifel® to ealealat® t&e Tolaa® of 
®af«rp&©#fl®t® mmsmm& fm aay p«flo4 of time, fim sap®!*-
- 4i -
til©#k w«k« t© i»w « bmlk ®f 50 
f#ir ®«toi© fmt mS. thi* ••©Isw. wa» .®©a«tgt®*t f®y ilff#r®at 
iiatefe»a »$ mmm hf tlw ability te ©btatm © f®®4 rate 
if talsmiatiiig th# mma»mf f«wwi ifdtA @f tfe® t«a.-
tm»U «©atais#i #a®li waifewAy iistritomftd 
f©ii sfa©«8 wliteli w«i?« mot wisi^lj e«aa®tt®4* Altlow^ it 
h&M iti itof# ma.iwff«3ft«ii, slight fmnswee mtmm&i. tim 
frtito ao@fe aai If t® s»f eetiea tli« 
e&affi«%®r -of tbit *-|#f461 tfeangiti tm& ®. ii'.f»app®ari30g, solit 
t© a w«t, pXufttl# aa«t» f©r ttols t#«.i.©a II# ©m-fetlug ©p®»»1i|©m 
was tasfsriaat «4a@« It wa® a«©®«»aff to iislm$®gra%® tte« bloeic 
tat© BmlX ®.« a f«®4 antttlal to tife® try®* 
witfeottt «3i«r*iaif. mf pt®«$«re ttet «@»M fmm a wt «».is 
t® 93E@®8.8iir« aai ''Bm ®x%rm4«i 
»®t«rlal fItaly to ttee m&mf&x %•!% ©femt® 
«aA als© isl©k«i mp partl©l«i of fiae disitti«,^at®€ s«p®rpfe©«* 
fsalli«r. If t&#«a Mrgtr plat©® ®at®r®i tb« ary®r 
tfc«y mai®rw«at ®x#«.»slir® ftggl.«#ratl©a at tto«: «^-x|»®a-|Hi ®f 
®a&ll«r parti©!®s« la «arly rmas mtk sxtrii«i©» wa# 
It waa m®@®«sary t© r«a®w 'May fi®©«i m&ie am tufi'li: ia ti»ii» 
•««r fres tl« fc«lt t© tli«ir tatry imt© tli® ary«r whem 
®»«#,si-T®l.y larg« afgl.©a»i*at®s wuli r«®ixit. It ®pp®ir®i tliat 
aost ©f this f@r*ti0a ®eetirr«i ©a.tM® fe©tt©» ®trm®-
%m@9 of til® ipitt0f whi®^ pii-«s®d ewr 'natarial a©«ww 
latei m th® i#» fi©©i?# ft® ooiitinmom® &f tte® eutter 
- 4f 
femill mp «"lt0S:y w®r@ tteom &tt m thty 
IB «is«* fe tbii tb« ttfsei ms 
iBes#6t«i jf:r@Bi 1.7«i ti» §i^ x.f.m. $m8l»§ @a@lt M6t« t© tswJir# 
X«9« im #me r9¥oIutiom» b©tt«n ix&des prtfloms-
If d#«@s>ilie€ lE tit# Iia-|«?iai8 and wmm^-
attditei tQ iw®tf %%& trmk mtmi&l twm tM 4m flmv 
^mmtM tk® mtWw %v.% t%»iw m& itt apttlal. mdf&mtag®. 
It wm9 t&wm. tlat mm^mr tlmW' tm tfa® its resMltimg 
in mom fitrnqmrnt mmm% of -m^tf i%mT tetris tliis 
plftsti# l0«eir#rt tim pmhXm m» stlUl appreeielil.* 
iesflt« wilfi-eetleas* 
A i®ey««s@A tutai aixiiig tine partimeti ® amptrphespfeat© 
bl®®lc @f lupfefti emtttag iiliat«©t@fistl®«,, flief« was 
imn mttmtm smt mm® sut rm&Uei. tto belt. 
It «&s. ii@ l&mgm mms»my to w&mm my X&r§® $xtrmi«i pi0@e« 
0t t99A trm tlm Helt^ mAin^ it postlMo t© attain m imifQim 
f««a rtfd t© tte isfnt* to tbis etaang® a total mix* 
ing tla9 @f 4k »inmt@s tet betm tis«ii I. t@ ait tli® x*oGk 
%& tbt aixtx" end 3 fimmi mixiiii. tlsM. fei* Mx S tie 
t®tmJL Kixing tiM* m» x»&m0M te i sinmtds* iiitei>iiia« 
fliartlie? tte ttffii@t i>f aissinf tlim a tetsl Klx.iag p«fli»d of S 
»inmt<i8 was m##i« fltfo tbis mixing tiae mm tMn ZO minmt#® 
ir®r» a»«€»4 fm fim®2. »®ii4ifi0atl®a of tli« feieilE imstfta^ of 
th@ IS iiiatt&ft* Wk®. cutting ©tex^edtsristies atiofrei m 
impsofttttsnt emw ttot atA« with tlMi 3 sinmt® mixing period. 
- 4S -
A. 0oi^aj?i«©a of 0feaal©a3. aaalysts om th® tte^ aateffials, 
msiag. k im all sli®w«A .a# *yk«t for 
«ix«s ming pkmpMm r©&k l, th9 3 aiamt# »ixlaf 
fif©©«iW3?# ta mm «3Etttt«l®a« feXstk mi low im 
f&ysl@«l aai sflit mf©» ©f tl® i«m 
i M^d mslEg a 3r@tm0«i 
t#%al tiM« iB til© mimie ef g mtamtsi 6 tmitalilf sty®ag 
teloek 'wltte trntttag ttertet@2ri«tlts« .la %Ms eai® 
tto» S mixing tt» ©««»«€ a# im %im trnquim^ 
fm final «©li4ifl#«tiem,# 
At efe»«twA i» Im»« 11 fiai 11 »at« oa Mix I, m »Mitim^ 
®1 stamilai tta© ©f iS sh#iii4 m Aiftmmm in tfe® 
fmttiBf 0fea3Pttt«sl®ti®t ®f smf«rp&©ip^t« 
fJi« trial »®ti«« @f taiik-^eitria« mm i®i® witfe tto® !©%©• 
Lmww% &vf«w wmm ©f aa ^ w^lmmtrnj mtme t© imprnm %h» 
©psipati®®, »»kiag it fos#itel« t«i efet-aia a miiif©** f«et 
tatt# fia*i®m» tos» w«3r® «iai« t& ©Itaia ttiit]te»««ir®4 
ff©im©ti ©f saxtom #®iiireif®i©a at tke Migli««t pmBihlm rat®, 
fefel® S gi?«« tH« .f^TOlts 0t tjp-sai 3?tta» »a4« «t smlistaBtially 
uoaitsat • ial®t ait l«af®»atw« aai with vatiem® f««i 
la fatol® t tl® ®f itotleip t^i&l tmM mA» at aiff®#«Bt 
ialet ai» at# sli®m. 
f©r t&® .®®fi®# ©f fmaa aat® ®t ©©astaat lnl«t «ii? t®»-
f«rst»r« im fafel® S, .fftimtt mistmm mntmt la®y®a»«« with 
tfe® f®®i m%@ at &igl«gt f««4 tat® m»®€, S.f p®i«ai» 
f®^ aiamt®, ® of ti f®s #«at ©oat-tysioa 3?«smlt«d. 
. m 
fatel® #f ttlal. rims ©ft ®f «up®3f' |iii©«ftot®» Bi® ®ff®0t &t fmmi. mtB* 
'U ' 8it." 
Oferfttlag mnAlttem 
laist all? %. 64i S4i iil §4® 54i 
f®®ft sikt®!, 3.1.. aift« O.f @,9 1,© 1.1 
t®a»» «t @mtl®t 
-©f ,tef®i?,,. %,• • If© Ml • iSi 14i 119 jProtoct t6t®,. 1%» p®f 
ala, ©.§ i>i §.•© 1,0 8.f 
Ixtt nil? li® 144 ISi 14i 12S 
Ial#t alt tat®, Ih* p®t 
sl>&* S»1 2»8 ®»S S»@ 
lal®t siif mlmitf' 
tlmmA tefi-i? %#&» ft* 
f®l? 't®®. O.il ©*li ©.g© ©.li 0.1® 
lal«l atr mt« 
ii-y®*' fe«i, fS.S St*4 f©»^ 5f.4 ®4,f 
• f««l gi« TOSsiaftI#®, 
%.im* l.m l,Sf 1,.S3 i.gf 1.3® 
lelAmp ,ls. %.ii# tef@y ®t 
st&t®, Ife. IS#® 
l®sli@B@® tiM Im tte 
tey®!-, *!»• 
Qttst ooll®@t®A la oyeloa® 
# of dry stliis fr©e®ss®« 
Bsy«3? i»0tati©® spi®i.| 
seefficifimjl !«, Itm f«t 
Iff, ft.® ®f.' 
fbetmal ®ffi«l«i®yi f 
wm€m% ® toy® 
f©tttl fgOi, $ 
ettrat«'-4aii©lmfel# %0g, ?! 





S.i ©.S 5.9 S.® i.S 
f.S 3».i 4»f 4.S 8.4 
l®,f ua 14.® le.i 
h 
IS.4 1@ *8 18 ..f 18.8 1?.S 
1.1 1.© 1.® 1.0 0.3 
if.i lf:,a If.S If.® If .3 
94 fi f4 n m 
?.4 t.4 f.O 8.® 18.S 
a fr®«»w® ®tmiml®a$ t© 11 istli®® ©f we%®* 
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thm mmm &% tir Im Itefelt f,, ki0»T 
preimitt %•©»!»• ia l©w«s iftimel 
eoa"l#fl"l« of Immw a^istet® o©at®Bt« 16W*» 
#©ttir®fai©»» %M%& thm® wdtfe': Mlgfe««, solstta# ®»i ttm tm& 
mili m&%mt wm i3P«tl«t. @@av«ti4©a, toateat 
sfti ff#« ®0ti to t© tM® f,f©4m#t 
4 t*#»A ir«« »©t®i ,lii4itating m »®iatwp« «®ateat 
h@lQw tl« ata'lJ.®%X« %% mm%m% €41 ia0i»®«i®. 
fei? t&® tiflai tiaii tto fr©®t«it gj^toal# m& fl&mi. m 
th» aaalfii# ©f tfc« ftmrnt mttmt it %m hmn «©»!«€ eai 
8t©f«i f©t i Ai-ys mt & teaitmt tsape^tetw® ©f 8S® f• 
p«sttt ira« «h®:S®» m tfet «l©tt®.»t fS'&etleal lis# %km%. a tuiek-
smp®ffli©»]^iit« f^Mmtt «®mM l®#ir© a plant 
itai airallalbl# f©i ms« ta t&® fisli* fti.« f®«<l aaterial m& 
iiii#!# m«m aa®lf««t t:i« i«ir @f tto ww&, 
lat®f ?w« tm m$%m.p »ampi»$ ©f ,»«V9r«l ©©b.-
t#sti w@m tftk«» t® atmiy tli# «ff®et tf this TaftalJl® 
©a @fe®iii®al «©:^©#|ti©m &t th» 
f&« "f6l»i of tliiap»al in Talil®® 8, S, 
10 aM 12 w%m iiml©ttlate4 ©a tfe® toasli ©f tl® a®aiaal heat tag 
?slm® &t l®Si ia. ft* @f •»a%iia?al ga* ti®«& a# fm«l 
f©3r the fiiyr.a«#®|. oo«pl«t# t©»btt»ti©tt» tti® wa« 
aiiridei tat© "to® »®at leequiwrnrnt t&r ®9 eftl©til®t«i 
Im tto® B4,ssm««l0a i«eti©a t© glir® th® p«f ®®mt ®»t9fiag ii®at 
tbat w«# i3i«®d f©f t.he tt®tmal ijflas 
m> §0 m 
f&ljl® 10. of jfnai OB Quicfe-eariag of smpsfpliGipliat#. 
f®®! ?at®, g,,i Ife./min* air®tage» Wfm mtmtim 
«f®«d 
It®* Mm im%®t Ig''"" "" 'IM' 
©p«Mfia« ©©mt£tl@a»' 
lmU% mit %mp,, %. 4ii mn $$f @©8 
F«®i jeat®^ Ife* f«r ats.. t.s g.4 g.2 s.g 
®f il?!-®'#, ®f. Jli® iS8 i4i g®© .880 
ilj# pef 
»llt. • * • 3.«® 
i3E.it at? ®f, if? i0S 3gi m$ mf 
Imiltt fttr rat®. 111. 
f®3? aim# f.f i.f f*.i §..8 i.s 
Ia3L«t ail? v®l©®ity 
ttoTOgk iff®.? %®ft, 
ft. f®t »®e., ©.Sf 0.&2 0.SS ©.Si • 0.84 
imet mir mte tMm^ 
tir|»» hei, a©S lit S00 200 • its 
§mtl®t' alt 
p0w aiffl. !§•# SI.a tl.i 10.g 17.6 
fm®l ta« ®®m»»aptl®a., 
i,si i,.s# aa$ sM • 2,m 
lolimf l» tfc®'t»y»f itt 
.m. f^.0 • 41,11 «*t 4?.0 40..© 
l®ftlde».@® tim la tb® 
*is.. !©.» .If.® If,S 81.4 11.4 
Bmst «®ll®®l«.i ta 
®y«l©s®, p«3? 0m$ of 
iff sallda pro«®i««€ 3..? 4.0 S.f 0.0 7.1 
0©«ffiti®at fa, 
i«f te,. ft.® %. 
m«»iiiii ®ffi«.i«m®ir# 0 .» 34 .a? S4 is 
I te,. ® " li.8 li.i i4«s 11.7 11.4 
Bp®4iiet ®% $ iafif 
f©t«l FgOg, H If.2 If.® i0.t ai.©. Ml,$ 
.0 i tsat®*|.a.s©l«tele 
FgOg., # i.i 1.0 i„0 1.® 3.B 
Avallafel® Fg©g,. ^  17.f If,® li.g li.l 18.4 
emt@r»im m m • m @e ' si 




mm aoiS {a» fgtil, # 5.1. i,f .M f , l  s.g 
$ 8.1 .g«i g,f l»f 0.© 
mill® 11. ©Ii«iii8l '©©iiftittliim ©f 
a* faariett® ataf®.# ©f 'irfiag, «• jiaiapitt ia i«a ISA. 
€b®ffii®el $®»p®8it|.o&a of prodmtt® 
at vailoms lengths tliromgli tl&i it, at g 4i^ 
i f«®« $ f«®t # f®®t |p?©attet 
®t ^tl®tl 
fatal I»g0g, I f . i  li.i li.i ii.l 
Cit»at®~im«©l«il# 
?#s» ^ 0.S 1.© Z.M 
Afatlatol® %©gi •H- l?..t 17. f if..» If .® 
S©mi^®r.®l®a, $ «i fi 9S »f 
KP®® a«lt, |l 4. i  i.© S.f 
|S ll.f f . f  •S.f g.s 
Is to ®f fiva 
i«Bi m» *st« ® f@@i 3?&1« ©f i.2S pdimas 
f«3e Wm iml®^ mix wa# tmiri®! f®r ®«©k 
tma mi. ia api^ojclnaftlf 106 4®®?®® la®i?®ffliat»« Wm 
mm 'Witli %M tatfli' &si tl® l3Bl®t air ®iit«jr^ 
ia§ t&« i$fw at pr®fe.* sta.3Pt®i 
est sample®. ®f %m ®3iit *«t®. tfit®m as^ ® «t@a4|r st&%« 
e0ailti®»- m» Siafllii® wis e©at4am«4 aat »or® 
- ss -
ttea ©a® of aluAiir-stat# pfofimet ms takem. Mmlfms 
• 
Qt tm€ m%&TlmX. &at fyo^a@t« mm& ®aalya«i at mm i 
mfSt stai all protmtt a»fl©«ii iaf« later. Talsl# 10 abeii®. 
tji® tm %M» i«rS®s^ 
la flfatt 9 ttoa t«lati@a fe«tir«@a ialtt-aii? tenpeifatiii?# 
aai #€«p®sit4@a tm mm mmmm tm^ tat« ®f ,g.gS 
poaaii f®r alamt® t® Aow grsptolfslly* l^is tk® 
0fe®«rf6ti®s» »t® t&t ti® %fS.al .ras» sat ®.€®fiatt@ arelatioa 
was ««tftWtsM®i lavtlflai *®l®tw® t©at®at, ®@air«r«ioa, fy«« 
aai ®ir®tl.a%i® FgOg,# B» Qhmiml mnmsMtm t«@y«afi«i 
wttl the aoistir® teatiat la tl« r«ag@® staiitt ifc,il» tl« 
ff®® «®lt ,r®s@« »® ®«liafel® fgOg ®®at®ttt |a©i»e®»®d aharply 
to ® @®a®t®at Mml aa4 tb®a ma&®£ir®at a® tli&ag® witb i®es®as® 
ia a©l»ttt3f®, «©at®at» Appay®atly at tfels atag® a fealaa®® wa® 
?«8@li®a wtoaf® tla la#t«ai« ia fgOg ®eat«at teomgMt afeemt toy 
twtth%w dffiag wa» ®©mat«s fealaa#«i. hf am aeaoapaByiag 4®-
®r«e«® ia e&®»i«al ®@aT®if»i«». '»«», tm thlm »«»i®a'©f raa® 
aa ial®t aljr t»»i>®»tair® ©f f0i® f. gsir® a pt^iaet of biglieat 
p®» e®at aTsilafel® I»g0g tm tb® l@ast ^aaatity of aa®ofiir«i?t«i 
pMssfiiat® m&k* It we» f©aai ia this ««3pi«» ®f jfaa® tJjat ia 
©jriair t© ©tetaia a maifeiM oatiet f»®am®t at it®aiy. stat® it 
mm ®li®©lmt®lf a»®«««a»y t© k»®p th®. i®a tire®! eai wto®®!® 
§l®af at all tiaeSi «ia®® tli® ili^tdit ®i@t3*a®ti®m m&®r tto 
wlk®®!® -rariet %M f®«i tat® t® a i®ir®®, ia aidltioa t© 
tlj® emst@ii»ry ftadmat ssapl®® ©btala«i ia laa 13, m4® at aa 
- 56 -
C o n v e r s i o n  
T o t o l  P _ O g  
A v a i l a b l e  P ^ 0 _  d 9 
P r o d u c t  t e m p e r a t u r e  
M o i s t u r e  
4 0 0  
3 0 0  
200 










4 0 0  5 0 0  6 0 0  7 0 0  8 0 0  9 0 0  1 0 0 0  
I n l e t  a i r  t e m p e r a t u r e ,  ° F  
Figure 3. Effect of inlet air temperature on 
composition of quick-cured super­
phosphate . 
(Feed rate 2.2 pounds per minute.) 
• §f • 
ial»% aly ©f $08® mm tak#m 
tmm witlta tto# ^wfm mt «tat« liy ®i»®at»g 
%Tm io©!* ©f ttoi ter«««lii»g ftni witMfawiai; *&«»« 
©a® eft«t th« ©tb®f, fwm mTima 3.«aifl» &%&m 
iiy#ir*. ftet.i wa« t©,»® %© ® f«ls,ti©ii Itfiw®!! n^istw# 
ami mmwmltim -amitt &m mvi%» of iryiag 
@©tt4ltl©as* wttji a ia©ls-|i»® 
thmn tMt df t&« py@i«§t lal^t to# m%»tm€ 
©siy fif©a tfy«f ttm •affytaeM to the «t®a4y 
m# feigtty Has# l» mm 
$&»#» tli« s&®w»i lltti® ehtag® la 
miBtmm mmtv&t* frtX# 3.1 mhma It® Simtftlml f®r 
tliis® sa»p:L®«, 
AM s®»a fafel® il itytag waa ae®«f®at«i fey m ia-
e?®as® la ©©avtfitta itol«li tfe«a f®3.1 ®ff witli tmtlmt 
•i®et®««® la e®at®at# twm ®eii «to.»g»d ©©awfae-
ly a® %fe© €i€iaf®»#.l®a tto® fg% ®©at®at 3f®aete«« 
m tmit#«tiag #a® M®% aeittwp-® ®©at®at t® urliisfe 
•fefe® ptotmef fe® tei®€ ma4@» ft giwa m% ©f -©^at-itioa®. 
4 teth.« .i®fi«a ©f fiaa® **• tb®a iis4® te®a®i oa tk® 
teelaitm® ia laa !..$• f«fel® 18 lists tfe® mml%ik 
t&ic tM# &f xmm* A wM® mm® ©f •ial®t aif t®®#®*®-
tw®a mM .sttt4i®i# 
f©r ® gt*®a ial®t all? te^^mtiu?® Ifw®,® •ai®«f®t®t %® 
ealsttlat® tte® feei. fm%® t&at woaM gt¥« a ®f 
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app*©3Eimt«lf mwo mnt mU%w*, lafi®? tte®8« opeyating 
#oaaiti©tt® witMia llit st mglmm. l»agtte wem 
takta eat m •tmal ©f, p»@4m©% were 
also takna. ©a® ia%0tt®-r ««apl« was ta&ea at a %ta®i » ®«»-
taia i«iei©4 toelag, allw#! fo^e tM® %® .feeii'®® st««4y 
fe«f#f© fttftte liafle# witMB %h% iifftj? were takem,^ 
fa%2.#s in tlMPMigh 1® #«sit®«itl©a ®f tM® 
fafei® 13* SttEnaarf «f deaposltioa ©f qvleJc-ewei «if®jpfk0»-
at ¥e3ri©us stag## &f iryiiig* lam If A* 
mlt 40# t., fee# *®te O#0 i©«at® fer 
miamte, fwteet t.».g 
moist or® a,«S p«r §«*%• 
6.@i^ @a®nt 
3 reel' 
f®«i throng through 
$.tmw $3ems . 
4 'l^ ®f 
€wsnw 
T®tml Fg#g, ^  #^1.. li.s 
G, I. %%, H i.o !•? 1.4 
Afalifttoi® %%! i®.? i?,i 16.4 1©*4 
eoBWiies, '1$ §4 94 m 93 
ff«e tfli, % f.i §•§ i.S i.S 
M©litm»«, $ It.S 14.0 f..4 s.t g.i 
 ^Mi. 
fetal Fa%. # !©•? «.l a©.a 
G. I, %0j|:, ^  ©-•i I.a l.f 1.6 
AmlM'blm fg%i II If.g If.f 1®.4 l®.a 
<e.omir«i'«i©ii, 3l i? »« m tl 
»®# a©ii, ^  4.f f.i «.4 
«0|StlM?®, |S 14.,i f.4 S:.i •5.P 
• il • 
•fafejL# 1.4. #f #©^©®ili©a sf tii4ak*emf«i smperpMos-
fHat# mt irai»lotti -stag#® #f itrisf.. Ma JliA# 
lmi«t sit iff® f»,| f®«t ir«1« ©•§ .p«aai» f©jf aiamt®, 
gSi® f3f@4m#t ®©istiiip« l.i 
p«:f ©©at# 
' ••• '' ' ' * I' '•''' 
©©nfdntat f®«i tiroui^ tteem# Wm§,mt jyyeg tesmif itytip 
l»»iiiiiiiiiiwii>liwiiiwiiliiwi|i<|i||iw<*w»iiiw#<i|<|>|ii>iilip|<i^  ^ iWKi* 
t Aay® 
mtrnl ii.? IS.f 3.?.3 XS,S If.H 20..4 
e» i» tgOg, ^ • i»i i..a i.i i.s i,,g b,q 
jkmiirnu ?£%, # ,ii.f m*§ u.x If.2 xf,f 18.4 
eoa¥«fgl©s.| f M . « f4 Sg ^ 9® 
f*«« atii, ^ i»S f.i ®,.8 S:.i 6.S ©..? 
*©tstw®,, -fl ii.f is.s ig.f i.i i,s 
5J^ 
Totm PgOB. !< 1®*' I*-'? I'-S 18>8 W.S «0-8 
•0,» X« ^ ^*4 ,0»S ©#4 .]L*0 2.*@ S»0' 
ATaiXatol® fgfig,, 'll IS.S li.S is.®.. lf.S if#f i8..S 
c®air0t®i®s, i& m m .m m m m 
mm aeifi, $ g.f ' 4»f 4.S @.4 i.S 
ii,4 i.s s»t i.s 
pr@ii4©1i». ©Waiisi ia lte«s® *ams# ffe® «»alys«» im 
at »®ro aai & t«j« a»® gi¥©a.. A 
•Ifpieel »«f of &mm» l« giT« Is figw# 4 san-
p,l®s-ta|:«a fos  itw IgA, Aii otli#r frnn® Bhm»& tlm ®aae 
r®lati©m»» ©a®« agata a mximm tm e©aT«rst©s ®pp«e3r®4 at m 
feifli. B^iatia?® e©Bt«a1i ami a® dryiag, pr®e«»iet ioa® l®** 
iwlatmr® rnrnt&m gav® a J8aici»wi afail^il# PgOg'©©atomt. frm 
atii OBO® a©i?-® wi«i tmm&eXw ®s titt «©»v«»sioa* ®k®«i» 
• §g . 
fabla IS. S»wa»F ©f emmmitim 
pteat® «% ffifiewi 8tmg©« #f SmB Ifl*' Inidt 
a is %M° f.#, f#@i w&%@ 1*S |©i»ii f«* »iaii'l«, 
ps#tm®t ati® ftftamet nelstmy# 1.4 
ft3f %mt* 
1 .f©®f 4 ft«i 
ttenttgh fl*®4ll©t 
IJiS. 
mtml #, IS..f is.s 3LS«S il.8 B0.® 
c.» I, fgOg., # 1.4 l . l  IS 
Awilftil# %®f t $ 4§ti Ef»S lB , f  18,7 
ll m m m f© 
Fr®t fi©i4| # • i,i i»i i.f i.f 
10 •§ .aj.,0 i t f  S*3i> i.4 
f9tal %%g ^ 3.S,®. il.g 
S. I, %%, i.s 8,4 B.E 
Avallail® Fgtgi $. 3J.1 xe.,1. 1S*,S 
Ooittifiiea, # if t® ®f ®S 
f3P«® t®ld| 4.« S,5 6# 31 i.s 
M®lstaf®, •$ f.i l.S 
ml at g day# fer tfc# T«ifl©tt« »ai® at 
iS.ff«r«at ialtt ais wa® iat«p@iat®4 fi?©» tli# 
4«%ft t® ,glv« a y«l,eti©a laJy»t ®ij t«»,p«ittw# ant 
ehmlMi tm & fi?©4i©t totlag * mmtmut 
of S,© p#r «eat* ^ii« ©«f®iitioa« nj*« ©Is© 
giir«B is IS aai •ay® §m^MmXXf IB flpo?® i. 
f©y tfeai® iat«*p©3At«t at i*0 p®3? ©®at 
wQiMtmrn 6®Bt«mt| ttm ©fetaieal t©air®i'»i@a ir©f:« Qif as tli® 
f&hlm IS. mmmwf of ©f iiip«fpli®s-
at Tayigmt atufts of irytsi#, lull 
alt #01® f.g f«»t rat® p©«aaa p«r alwit«, 
gfg^ f.,, •swiitmi?# -©.S 
f«i? ®«it. 





«, ^ ,ir« 
fetftl %%.,  ^ i.fa if»f El.? ®1.6 
e. I. %%, H t.© 1,8 M 9.5 @.s 
Airatlabi®' fg§g,, $ 1§.I, UA lf*f IS.S 1@ 
Qmmiegim, % m m Si @4 ©n 
mm «#lt, lS f , f  t,g f.4 S. ® fi.5 
»0l »%•*»«, If.i i.i»E -0.# •»^.4' •»©•.£ 
i iSI£ 
f©tal Fgig, # if.® 11.7 gl.f 
e. I,. fg0g» H t.i ^•.1 S.3 3.3 
l?..i If.© IS .4 18.4 
C!©a"far®t©a,# $ ff ®s ®S @S 
fwm e#li, # 4,© s..f 3*4 6.4 U*l "•©•S •0.8 
ial»t alt t«»^ratiaet -iaersas### fto tetil FgOg ©cjat«at 
t© aTaiiabl« «i®ira a wry 
fioflait#, iewawati tf«si -at Wgli®r iiaet ®ir tt»-
f@3fetwr»s,, whtl9 m y®iati©m i» B©t«d f©3? tto« 
fs«® afitli. ftasrftfer## ta. ©ri®^ t© ofetaitt « fyoiwet ©f'isaaEi-
w» availell# fgig «i©at«»t at 3 pm ®«mt figw-« S 
iaii@at®s. *!» eli©lee ©f i@w#r -aiae 
©a, f|gw« i J,s: %im ©f ia©i»ttir« t© pat 
• w -
fttfel® I?, Bwmmsf ©f e©mp#«|%ioa ®f qul0k-©ii»t4 
plist* a* varlotts »tag®a ®f ixftng^ Ima ISA* 
Ii3l«t ate lOOf® f*, f««A rat® S^l p@mMji p« 
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Figure 4. Typical change in composition of quick-
cured superphosphate during drying. 
(Run 18A. Inlet air 1009° F., feed 
rate 3.1 pounds per minute.) 
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Figure 5 Sffeet of inlet air temperature on eompositien 
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FiguJre 8. Effect of inlet air temperature on product rate for quick-
oured superphosphate of 1.0 per cent moisture. 
(Runs 15 through 19.) 
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& 
o 0 day 
0  2 doy 
4 0 0  6 0 0  8 0 0  1 0 0 0  
I n l e t  a i r  t e m p e r a t u r e ,  ® F  
1200 
Iffeet of inlet air temperetur® on coir^osition 
of quick-ourad superphosphat® of maximum 
available PgOg eontent. 
@©a41tl©a,« gi'tiag b.iii«r ceavtrsiea womM resttlt la 
Imm mv »it#ytel tests sla@« tk« w®«M ' fioatala lm» 
mBe©mireft«4 ftoesytet# wmk* It wttli •##» -fchat & ©li©l^ of 
Ik® »i% «®©s®al®&3L ©fsfatlag €©mtil4®B« f©« 
am«t lit Hfii« hrnwmm m 4ai«t miw taapuretwe of iiSO® f • ami 
om ia tli« Imm mm** ^ als 
tmi?« mt 8©©® -f. 4#«i Bot «pp«« pmmiBi.Bg iteam*® ®f lnw 
»©t®1aw« mximm ?g©g fitii 
iowr pmAm&t miB%m9 mnM tlit ir©3.m«'lri® 
kmt tmmfm %, aat t«at t« mAliff t&« 
M^mm%m§e la M0mw fTOinttlea m%& wllefc frm 
•|&» m9 ©f Miglitt lBl«t air 
l«f«?fiag flgnjpa f«. an isl«f ail? of SOO® 
f. glvis m pm€mt &f $& ««»! waf^fiiem ifeitto 1« eeapar®-
hXm to • @%%aia#i wlt.h i^ajL#* air ®f l©iO® f, f© 
faia tli» ftfiwiitai# ©f l©w«^ taw aat@,i»lal eest.! tie lal«t elr 
wmM- Mm %© h» ^«i®w f • 
flmaiif,,' til# mm% ««eB©aical ^ftratiag, 8h®mlt 
ft tiiltk-^ti «'!• t ««st t® 
tfeat ©f ff©4m#ist stwiig»*sw#4 e©iM«r#l&l. While 
It is posslteie tlftt tm tftlmia t^i«k-ew®4 pyoiaet mj 
lm%s lE ee»f®itioa fkm %,h« wtterial., otfew 
fa©t®yf m 1«»8 sf®?«g«' afat®, BOl«tw« 
«©at«»%, a©- t© ©ak« la i[t.©»ge aM tfe® ability t© 
»»#t aiw «,fe©ii3.4 '1» 
• ii • 
eoi§Lfsxo»s 
I* e©ii»ttei«X f3?®««8®iag ®f txmk nii4« 
maiag S5 m&% mltml® mM I® pr©irli#i smita%X« 
p]r®®ftii-fei©Bs at# m ®mp®*fiioapli»t® 
hlmt aai mmmfim atttia® mp tin® 
i©««. mmt «3i@«#sit®ly l©mg $3i« i® stroag 
®a©mgli ©ftty a mhmt pttlei %'feat t&t&imim «ll« 
0«a i# y«»0ir0i, 
, g* 'tti® l©t#-l.®iiw® i?f®y ««» hm m««i t® qutcte-emr® »m-
irit]h#iil ®«e®8«iv« aigl.sa»i?«M©» tft&tag plae® 
within th» tt® toj®? «f® ©l,®®tt «t all tl®»s 
aai i« »© m®®i f&T »kn% i#wa« leesms® ©f in tli® 
tof®'3f. Ig#®»«r8ti®a ef tfc® fe@t »it®i?i®l talc@s plat® wttMla 
til® • . 
3. Xm0h of tla® ia *i©to tb® aeiialili©a ®f ptos* 
fUtf® with Bmlfwpi® &©ld is ®ai?J?i®A ©sf ia lb® p«a nix®* 
gr«atl|' laflmtmi®# tt® tisimta^atiat. ek®ta®t«:fi»ti®t of tto® 
f3P®8& l}l®ek. •' 
la tM® tttitk &m%m ®f »iip«rpto®pliat« a. 3f®lati®s 
®»i»t® a@i«ti»e ®k«iii@al @®aif9fii®a, mfail* 
att® fg6§ ®at inm@ ®ti4» ir©»f ia a p?®4i®t®lJl® »®aa®J 
toiriB® tfee Klafjiaf op«ir«iti©m ia tb® dry#*, for a 
:gif«a «»t ©f ©f®f«tiaf teaiitioni is asis-fear® «©at®at 
wli'®^ will giir® tM® gf«at««t ^a®eat»®ti®a of 
8Tall®,fel® fg% at tl» l®««t ©®st.' 
• Sf -
s. A mximm dtti-iag, twielE-eiifiai is ©btaiati 
at ® r^laMirtly high. a®ist®@ e©Bt«iit» fk9 f»«« aeii o©mt«at 
$lic}'vt a miaim va3,a& at %%i& foimt, m %M mlmtme «emteat 
is til® ©©awssioa f«li« ami a ®©i'ra.»t©atiag ris®- ta 
tm@ a©ii ®#attat ii temA* Wm tmiiabJ.® %0§ e©at«Bt 
stsadiif ia@»«a»«® aaft w-m&hma a falMt whisk t» wmt 
m tmtkm ©f aoistttr® e©at«at* 
pi-etmet MTiag tli® atJEiKam mmil&hle 
PgOg '©©attat i©#« mot tspytseat tto gr«st»st ®©aT«rsi©a* 'Bm 
p©iat ©f ®p«®t»at @©mf®r»i©s i» fa»s«4 ia ®pi«* t© aoMevt a 
ft©iwet hmimg tm higltst airaiis'bl® fgOg e©at®Bt,« 
m» mmpmiUma @f of a»3KiiiBiii 
afailmil® %©g @©Bt«at« mt diff«T»at dryim 
t0mp@mtw&M ?«y wiMf ia mmmmiQa, mi total 
Pgt§ <!©at®at«« a® ®@air»rai®» of tM« »&3Elw»i pipofimet a®®3f®8»-
«• witli ia®y#a»tBg tal#t &i? t«®f«i?atiit® aai fiisilf mmh®* 
a 0®astaat valtt®. fte®- »i©l.»t*a« «oa%«at ©f tfe® mx^m pi-otaet 
feast® tto©mgh a a|ai»«a fslit® with ia@t»«®iiig air tmperataiw. 
8. »® ®1&©i®® ©f tM® ©ptimca ®p®*atiig ®©aiiti©a® for 
tmi0k-®aa?iag i# aa @®i»©ifti® i&mlifim tw© ®®4or fae-
to»a. fli®«« &m.i 
{&) §r«at®r ©f raw aiat^rlal® at l©i^r air 
t®»peratiir®«:, 
|fe| L@w#if pr®4M®ti@a ®®«t# at Jiigli@r sir t«Bp®ratnr®», 
fh® ©ptiww ©p«iatt-i® e®aitti©ai woalfi give ti» lew® at 
asaaftetmriag cost p®r »ait of avail®tol® 
- ii -
#. s4s« of %M pm&mt is 
ia tk# ©tief ©ft #4 »i»li t i© f#3r ©«ftt 
*4 wmmk iwi&. I 40 pm 
•••ii a®A t Si -fif ««at. 
!©<, ©f «eii mi«i ia tte« 
«0iimlat£©a of gy^stly thtt pkf&iml 
pi?©fftf$t«s ©f tlMi t&is t« toy %li» 
©f iargtly ®f ©A©i«i-smlfat## ffe» 
mi@ ©f w>r@ il3Lmt« mMmt& a«lt« ta©irefiar«« tfe® ef 
'whteli w%wm% 'mh&mi, m%m fmm tbs m,x%w% mmlng 
th« m»» t© aft#®? t^aa nomli «xp«©t#i. 
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LlflRifUl 6 If® 
Mmmimn SmMf Qi Mmkmiml Inginetipi# timid 
fart 1. 4'lh ©t# p« as, 53-37. ffe# .latritam S©ei»ty 
® f  m & h m i m l  M & g i M m m t  l e w  W k »  I W f m )  
Ammi&tim- ®f FMosphS't® italag C&eal®ts» fl®yld» 
I.asi ftoipliat® ladttflryi ms«d m& 
fey. p. 8S-®i. fte® 
M#©©lati©tt ©f Aip?,i@mltwf®l Huttots of 
Malyslg.# itH #i« p. aO-ti. Ill® waslilai-
tom, 0, 
Badg®3?, f.. Ii. eai .1. L. lleaeats of e&®ai@al lagi-
a®eriaf,*. p. MB.,. M®»aw-lflLl l©®k e®apaB|r, »®ir Ttork. 
CifSft.I 
tealisea, !• A#, Saitfei, i» B. ast ©arrow, Am ©©.teraiaatioa 
of fluoria® Cooltata of ?a««i Phosphat# f«ffeili2®r, 
i. As toe# Off. Agr# Gh@a. 4S?»4it« (lt5§.) 
irlifer, G. L. Development of Protasses for Producttoa of 
C©ao0atrat®d superphospltftt®, f# 109, 111-118> IBS. 
0li®at®iil Sagi»®®riaf leport I®* i, W* S« Q©ir«rB-
«@at Priatiag Offi®®, {!§€§.) 
m€ Safmata, !• ©.• QuialE-emr-tiig ©f smperpitosptot®. 
• uii# Sag, e^«a. |4, li40-lS4S. 
Sipmsta, 1. qaiok-G«ia§ of ertiaatf Smp®?ph@«pMat®. 
Ifflpa%ll»h®d Ph.D. Mms, loia, Iowa itat® 
e©il®g® l^lbrary. fliSl.l 
Kdarai, !»• data* Iowa, |@aa itat® 
Oollag®, dapatteeat' of C^baaloal mad Mialaf lagiaaariag* 
Parry, ir. i.,, ®t. §k®»4®ai l]B®ia®«ya» laadliook- Srd •d., 
• p,. @il*, looM e®., Basr TOfte. fltS©.) 
lai$®d Stat®*. Sstioaal iaraam of Staaiarta. Metliota of 
leaamrlag' Haatdity aat faatlag Hygrwatarg.. Saitai 
Stat#® is®p®.rtffl»at of 0ow»tra«. 0J*eala» SI®. 
taggamaa, *. H. Flioapliori® Atid, 'ptoapliatas aad Fiioaplati® 
fertlliaara. p» 341, SSf-^g^, Sffi» laii^old ^iJliaMaf 
Qorporatioa, law fort. (liSS.j 
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ASIOfOttliSllffiMS 
flie «%,.&» Mil «f|»r«.«tet.ita %# m* 
S. I/., I ttot« ffeMttt., tm Ma .gttl.ft®a©« 
ftBt «agg«itl©as te'iag tfet @mmm of t&@ Its te®wi®4.®t 
©f ta® it@t« .©f til# p»%3i»ii ms 
m» mtMs is t© I©* 
statioa f©» it®. ©f %ki« t1» %m ©f it« 
fa0i3.t%i«» 'aiii fot t.li# Imm s©a® ®qutpmtk%, H® 
partiwlasfi'f tto® toif #f *!.««»• K®lpia 
aat ti« l«t« ®®0rt« i«<it ia iaitall&ttss'nai *®peii?' ©f 
Sli«lei, er# tm astislseii®# 9f &?• Stwla C. 
•lapmsta la S«s®ififelai ta titail «©i» ©f %m 
ms«4 ta %hi9 »%ttAy. 
SNi author lit ft]pfir«®leti©a XialE-i®lt 
e^mpaay f» iialiag. plm% l©t0-I,en?r# 
^WfrnT asi its m iitii m «ppiyiBg 
a.#iit.#laae« ©f iiiflsr## im»& mjm mmhle, 
Ftaaeli md. »#», l©ssS.^, 
&» -1^ 1.1. mm mmmxQu.s stmmmt lislp®#® aiiet eoasiitfatoly 
ia earryiBf- oat fM® »t«<ly» 
a« «tipp@»t ©ff®r®i fey tiwi laiustrial 
ft3.I©wsbif Amim- «tag«» ©f tM« itmty ta greatly 
®pprt@iate4. 
• 91 * 
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fli©t Plaat c|iilsi[*0w@t draattlar &ipi.rffc#»p!llat@ fftftlllstt 
Wtmt&m %&h©m%0ff atnii#® ®mi i:apM.8tfi) ©m lb# 
aeiSnietloa ©f ptosiftet# fee.M: -tl'tto aeiA t&Tjimg la 
^•0mm%mtlm tmm 40 to fl.S p&w ®®nt &mm^ tlmt hf&s&tlm 
©f ffstli siip@.irph®«pliat« ©e@iirt«i. fhi» w«« ©tlAtEeed fey 
aar&M io Fg^n ®©m%mt ©m tM® itj toasls toi 
%&• ttmk m%mi&lB» litli *ert iiint® mMs tMls iry besia 
tetai FgOg.-©©mteat wm thm tMt f©«at la.: 
fr«:8fe 8ttt®jfpfc#sp^fea.%« m^m with lie »©f« §@a@®at^mt®d stii-fmrl® 
a©t4s» 'ftm ttit« -©f M©fe iilml® aelAs «pp®et®4 t© proaol© 
feyiratf f«»6ti©tt* #a ©jtlowlag %© 
enm fef ©p©a .tt rooia' tm W fi&yi it ws 
tmM tlfet' tli« total. fg% appfoa0h«fi 
«a@& ©tl«r, iBiiestiag Ifttat® f@3faatl®B f©i? ttmh aBt«rla2. 
iiai® witii iwft •mmn m »%«ag«, a»i ilk©wis® 
'l®** IB w«%«? ®f fefiffc>y «»i# wltli 
mm a#li#» fmriMr, tlia it©fag®*em-*«i 
sad® wltfa a©t@ illmt® aeli® tai am@fe lil^®s. eonteats* 
Ali„ a©i»tii.t® a«t®fal»atl©»s la tMs stuay w«r® asi® %f b«®tlmg 
« laapi® 1ft m ®v®n »* 310# 'fot S.to@«f» 
©f ©fflelal. 4i3Pi««3-^»pel. 01»*l8t». Ittltoi® ®f-ABalrslsl. 
Ib m® pj»««nt weark, fi»«sh 8mp®tpli®s]^liat® mix®® laad® with 
farylsg 0@ae«at.ifa'll@a« of amlfmfle ft©li wey® mmi. la ©a 
ataesfh®!® of e«9t«at tsMpsratmr© aai fewaliltf to eonfim 
tbia 0ff®et eat t©- i®t«Mls@ it® ®att®at* 
9® -
F&©«ptet® TmU ©oatalaiag 33.$ mmt total %0g waa 
tr«at«i with salfiiftt aoit, maiag m aetimlati©® of 1.81., 
S®irda 4iff"«»tat lsat#hs® w«r« alxti msiag 4©0 grtaB -of plios* 
ptet« rosife 'litli i4ff«3?#at ^,iB«®iitr«tioma of smlfmri® a©li, 
Tsryiag f*®« » Si f«r'#®mt» ia©h %ats& »» aix«d ia a 
•©B« lit#r li«ek@f mim 'R- MlioiafttJp. 1&@ ptetftot# retk was 
a4fi«t to •imlfmri® a@ii at f#oia t»aj*i?st®r« aat Mlxiag wa« 
i»0dlat«ly aai omt tm %w& ®i« 
mixw »®tt.liif ms«i mm M&* 4, gtvisi ilttea a »p®®i €Jf 
SOO 3?.p..a. Wp@B .@#i#l®t|©a ©f til# mMim a «»11 ismpl# we# 
rtaovti, pla@#i itt a li#tly st©fp«i»«4 i©ttl®, «a4 all©w#a t© 
©©©1 ia a mtmt hm%km ffe« *ia f®sti©a ©f tk« m.%% *» put la 
a ©h«»l)#ir mtntmtmA at a e®aitaiit Imltltf «at t®i®ei?atmr®. 
After «ppt#]siait«lf fli?# %%9 «ali .sfiapl® tot emlei 
«mffi0i«»tlf a# tiiat it eomli l»« w&i§M4 ©at, ®ai ita ©ir©ii 
aol8tm»« «®at®at vm A®t#»iii»4, Aft®j? app3p9iitiBiit®l3r t&m 
U&m» the vmim» mix&s www» hmkm. m, eM «a»pl«i 
f©3? aaotbft't a©titiiF# Ia t® proi»t# 
malfota toying, 'tl# iwt# lit«k®a ttf to « malfem sine 
«ft«t tfeey toat €i?i«i .«ttffi®l@atly se tMt tfeay ir»3f« a© Xon§»v 
pl««ti®, Ov«a aeiitnf® t«t®f»iaatl.©as a«4« aftea? ©a® 
day, tn© tays, ®m® m^k, tm mrnkM-, »at epir^pflat® tia®g 
ffe® t«af«Mtwr® im tk® em^lui %@3e *s »siatain«t a* SO® 
a. §i® «ai ® s«latl¥« 'hiMltity ©f S2 f®» ##at (latt®®®! 
mmm ©f itea€«rt») wa ©totalaai %y plaetug a f®a ©f 
« 94 -
saturated MgGlg*61gO ia tfa© box. semples of the various 
mixes for moistur® deteraiiia tioaa wsre obtained bj removing 
tb® b@ak@r eoataiaiag ti® Mx from the feumidity ehaaber and 
stirring ita contents thorougbly. Portions of ths aix were 
removed from various parts of the beaker and quielcly ground in 
a aiortar and pestl®. Oocasionally duplicat© sampliiigs from 
one mix wer® aaelyztd eonemrrsatly, as well as duplicate 
deter®iiiatioas on oa® sample. The ground sample was Imb®-
diattly plaeed in a sealed bottl® from itiieh it was weired 
out approximately on© hour after sempling, 
'Jhe saturated solution of Mg^lg was renewed as neeessary. 
fable 84 gives tha tsaperatur® of th© betches upon 
completion of the two*minute mixing ptriod. 1^16 gradual 
ohang© in the ch'sraetsr of the mixes is also noted. 
fhe purple fumes noted for 69,8 p©r cent seid were also 
observed in the pilot plant when this eoncentration of acid 
was used, fhere was a steady increase in Hf evolution as the 
©onoentretion of the aeid increased. 
lamediately upon completion of mixing it was noted that 
the mix made from 50.0 per cent acid appeared drier and less 
plastic even though it contained the most water. 
After four hours Mixes 1 to 4, ffiad© fro® 50.0, 54.7, 
59.9 end 04.8 per cent acids respectively (see fable 24), «®re 
easily broken up to obtain good samples. Mix 1 was especially 
easy to handle. Mixes §, 6 and 7, mad® from 69.8, 74.© and 
79.5 per cent acids, were hard and stiff, end became plastic 
- ®i 
fateX® 24* HiiciJi'g ©f p^©sptot« roek witto mltwti® aeW ©f 
Tariomu ®©a®#otif6%i ®a«. 
i@a#@s%jr®^i©s 
Ml* ®f sulfuric iEt»« i»f©» l»i!i«»ifa 
®@li used, «©»|>3.®t|©i «f 
I 'S#*i it 1.1#$, fmm» mm, 
8 i4#f $3' i©iify iltmi.fi• 
3 if «i fO sempf iitmit, 
4 @4*i f® Bmw litmit. 
5 Si#i i0i stiff flattie wt8«i m&h 
W d®a8« pmrpl# 
fwet. 
i 1^4 i-i i©® Stiff a»s»}, mute 
If #v©imti®mi *»ail 
aj»mnt ef pwrfl® ftti»«, 
f fi#S iif Stiff fiasti© mm*t w&^h 
HF ®¥®imti®ai a© pnwfX® 
fumes# 
OB %M apfii©«ti®B ©f p»«sw»r 
4ft#f ©me itf il»» 5 ®si i »#ii wMl« M©# 
f *»« stiii «, at iff «€» 
Aft#r f©«5 Afifs lai ii»f i, Z Bm S, »d® fi»<i8 
til® mm iiliit# a©4is> fe-tgaa t© Ii83?lita« It wa* ®tt«i^t«i t® 
tet#alE tMfi® Iwpif ia & mwt&r aat f«tti«, fe«t tto® afpiioatl©a 
@f m4.9 tte» piaati© ami i»«l. fto##® «i3i»« w@t» tfaa» 
te©^®a mp hf haai t© a partiei® sis© ©f i/S i»©& sa4 smiili©^. 
Afttr f4ir« i6f«t «ix 4 feai 8tai?t«4 t® tofttita aai wat ®i«o 
b»©lc@a tef h&n&m B, S aaa 7 e©®faia«i mmf Jiard pi«e®s 
wliltl e@aM ©aljr f»©mai la a mwt&t aai festl#. 
mijEts dii m% th# ©f «ii:«s 1, 3 asfi 
4. Mt*#® 5, i Mi ? w«y« gi?©«iii ft© ttet ail pfftsttel®# paa»®i 
ttoemgl ® i-S8«ife »«!«©»» 
Afltt tteis tlfflfe all ©f tk® «mpl9» mmft 1 aat g 
«i !©©»« aM »® tmthmw M%x®» I mi E 
%©• f#t. If sli^tij »® ttet it wm t® a*®» 
aov® mmtmtM tmm tte %m&^w aai t© @ 
»mpl@ hf t»a-^'t«3flag# Mtm tef» .Mix t m» fwm mm0, 
tliat It mmXi. stIttM. ittt, @f %%» fet#i 
atx % wa# if twa,3el®»i,»g, nlum tt 
fillti tiii t# »tt©l am m%$m% %1m% %% e©mM a©! W 
@milj talf f©* IS® ami lii ia|r «asipiiag« wat 
»©, 1 «aapl«t m&m was ® a©tt®«afel» 
©fceag* tm tie wlwrne ®@«mpiei ®«®h »T®II t&omili 
MK® amtmut of lai %ee& miti f&ir A® mixes m€m 
with a«® ®#tte«a"lt«l®i atSia l»t tb® M^mt T»He i®tt#ltf. 
fimm mn a attl#®®^!® ml&w gtatisiit t® tli® .s«ifl«a 
®irli®at fwm tto.® tta@ tht »eatfl®« w®!?® twmWly *i»t. istafe 
1, Mt® iritfe Si.*0 #«at a®4i:> mn ®y®®*-®®lorei. 
ft® tal«r ©f $1® aix®« ieafimtlly, aat Kix f, ff.s 
p«s e®iit «®ti, we» $mf» M mt^ tli® ai3c®s »ad« wi^ 
iilmt® aott® mm mm pm»»wem 8«a»i'llt®# fh»f fe®®®»® 



































1. • © o 



























































































































!? I I 
! p 

























:  ^ I 
















































































































& m m 
• « • #• « »5^ 
^ a 















m & m 
» • • ® o w 
r4 m 
m 
® ® © # 
» » .» » 
m «f Si m 
m 
s s s 
3 5 3 S " 
O ^ « O 














C» O m >& 
" S i  
^3 • <H C» 
«0 09 
ss 
N% o ^  
.o m 
•I® 
» « •. 




















































#4 • & • 
«>• «« 
®« 














•I A 3 H 
!• 
•*• 








ftai th« a#i4 ma tfe# a©m® m® tk&t um& la »lelag th® Boraal 
f&« aiding tints-w«jr» a^mWimt Bimxtm, 
hQwmm* mt»tw@ •ist^ifMmatleas mm *itt ©a ail «®f«a al3E®i 
msj sh@ytif ®®i#X®ti©» of aijeli^, la fkia. »%m€j tlm 
MiE was. e\iif«i ia « 40© wAlMlitm iaat®®d @f th® I llt«3P 
ia Mixing -iias eft»i#a mt^ a©i€mleti©a 
f@s ®11 *&©»« aiE«» was .8*3 «©ii %% .f®t p.©iiaft r©©lc 
i'gQs-
ffiixiag. tiiMi wa:« 1 aiamt© «3E®«ff ia tte®©© ©es«a i^itr© 
teetA toisyi«B«i vmf ympiaiy. If th®. .saa® aiiii®>©r» ©f 
4»:8igaati©a m@ mii«4 f©3f tte« p©r e®»t ©@ii ©©aeealiatioa m 
mm ©fe@s«» f©r ®©3f*l pix®®, tto«a aiab®* 
1 iaiitat®# %M »©tt iilmt® fli©apli©»i® a©ii, m p®t ®®at. 
Liictwi®®, awtees f is tt*» @©ae«atf'at«4- a©id, teviag a 
str«E.ft& ©f il pty mm%» et,to»'3p @©a@«ttt»ati®as t-«ag® ia 
ap]pf©3El»®t®if i  fei? ©®at ia®.f@»at» ®s gifea ia  fefei® Sf,  
Ab %M a®ii i©tt©®atyfttl©a iaef«®g«i %M tsmh. aaterial 
app®«f«i t© to® *ir# &Wf ia belisiri©!?,. :»aie witfe tlm 
mm iilmt® meit# w®t® liqaii at tl® «ai ©f tfe® sixiag p®iri©i. 
f8.^1® if $i*«s t&« ©li«®i"f«tl0ai toriag tM aixi^ ©f tripl® 
4ft«if 4 ii©®-® 4 tMm0. f ®pp®ar®4 
dry,  1S&13.® mt&hmm 1 ttooafh S mt@ atiil ®©i®t« Upoa 
@i^®sw© f©3? 1 mmk ia tli® iMMititf mm%mt «!.! tli®. »ixe« 
appeai?®i ii?y, fh« iaiiiridmal feat©to®i .w»f® te®te®a af %f 
passiag tli®a, tlit©mi£i -m B-rnrnm mmrnm 6® s©©a as tii«y toi 
- JLUl -
fttel# if. Mtztm of phmphute wmk *i$li pM0aph©3?t« mi&, ©f 
Trari®m« e®a©«atrati©aa. 
QmmwMmtiom mt^h 
Mix • • #f• ftotplfeorlo ' ttfom-- m®Ma»k» 
mnaliat «ei4 mstd.,. @f i£ «i4*4 
I S0.a ' a®*i ' fwf gouff Utaii.. »ti®fe 
feami»§« 
i Si.i St*.g S0«ff XiQ^ia, foa^d. 
3 #0.g 4i.8 S®iil-s©ilt, tMxotuoiJle. 
4 &4.t M.M Mss, mm& uraix* 
i df*i if.$ FIa@fi9 a©ae mniix-
@t m§k.* 
i f4«i f§«& Xlx#A 10 ka3?i#a^ 
m&k, 
f i@,§ 36.0 mtmi, W mma&», k&TdmmA 
WW 3fafiily, ttntb m* 
a43i®4 3P©#k. 
fkl» t© waJlfO'mity 
aad t© 0©aiitt©ii«. fi?©» 1 
t© 3 mma* tim »»%•«&#» l ttapTOgl S mm 
8«asltiirttj ©n-gfliiAlig 4m tl». m®»tar »i .iy 1 ««©&» 
aoa® ©f t&® siisssi amy mftstoi ««ssltlirity t® pr«»®*ir«. 
? ir««.k8 til® aaiJ® witfe ««« ®®ae«at3pat®i 'ds&is 
w%m mwj tei?« t# ittai. 
ftfele m rnkmm ihm ©fta laoigtw® .©©mttat ©f th® irerloiis 
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m m m m & m m 
i s 8 i s d s 
m ^ m « 
- im 
tmwm&tma ea4 kmMitf* ' Unlik®' «fm43.ll>fim meittaf# 
$@mt«at8 'Of %k# ao»»3. t1m mimtmm oo&tents 
fer  t f i f i® ^IX appi' .oael iM lh«'  aaae Im 
fim mistmm ®©at«ftt itiaietfisg a© in 
»«*© ff&s a© a©-ti@®aW« im physleaa. 
p3?@p«ftt@a of tfe« %et-§to8'»* ^fel« ®S giirti III# ©liwieai 
e©*p®«tti®a ©f tiPlfi.® wi>«rfto«fteiit» featei®#: a| tl^lf 
^tstmsr# toataal* 
Im tkat ttai# iitfeyeae® ia 
®f m®*ml stat fMfJL# «iif®3fph©®plui%8 is ©aii®«€ fey 
©aleiia amlffit®, »fel©fa. 4« f©iM«a ta th» »«at%i©a of pho«pliat« 
wmk with srnltmi^ «©ii m pmpmim mmml mmrpkmplmt9 
mmi is a^'seat la ttlfX# 
Miiti^suii ^^tomimtims mwi$ Mto on mil the 
a@mai 8mp®.»ptospM%® teat«to« «afi. tkm& twiple amptj?-
phmpket® tet'©lies« fit® iwtboti mii®€ m#t 
|1) Aittlm m%h&^ iMrnmMMm ©f tffltiftX 4gi?i©ultmy«l 
Cto«aiat8| ©f A3wly«if J warn air w«« p®8»«€ 
tb« 8iiffipl#» 
(i) Immm i®8sl®®ti©a (Ass©©lmtt©». ©f ©ffielal Agrleml'-
%we%l •@tli©i.8 ©f Ai»aiy«i8| whswrn %hB mm l^& vm 
i»i®i At w^m toy jplteisg i% mm 
€8«si©iimt m«mw» 
CS) iA8»e®la.tioa ©f Offlttal Aff ieultoei 
0li®alit8} listlidii ©f Aa«iy»i8) wiii©^ Tmm'm& M©i8tw# fi?©» tto« 
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plates to los« »3.ewi|'m 
»i^@sw® %©• tl» fem$ a mtlEit 
•"iie#' im aelAtma?* i9 still fMiii S«f@Bilag ©m. tHo 
sttifari© atli ms#i# 
fm tM «»#i si^afp&esftot## sdl. in© mialw# 
©©Bt«.at f©ll©w®i llss i®a® aMm ia 
tlm mm Lmm of smlltel# 
&§M T@0Ult@M la teatta-la fm ®U 
tto mtmeti #f mi9tm& ^ miw flow «ai. 
mmm. MBttBlmtim mWei» glir® ?'#silf9 e#t7»«p@ailag ta tii«' 
®®attat ©f mab®ma4 ®#t«mla«tt©B: &f aolstar# l»y 
9T«a sa& tulwat tistiilfttiiim giw 7@«altft atailar to 
m.&h ia l&wew wm§6 vt«m miwimre fey 
ii«*illati©a is ©#asi4®f«lly l@w«r thm ftmai^ 'by tM 
mm ffei ftiita -withM 3?«ir«i«at« til® i®«s ©f wettif 
®ai also mm fXmorias ©©iif®wii-®« • - ®t« 
slio giwm ©ff Im tte# mm ®ai w%mm ti#tillttti®a ^rme.&umM 
t© »Qm mz%m%» »af®r !©•#% tey fa«l©a !«• aafeomai irett«», 
water ©f Myifatiwa aat mmtm ©f ©©sa-titafSQa# 
ffe# e©at©at ©f ma%©wsi w6t«» is «ppe#ieiaa.t«ly tli® sfi»i 
is tfe® ear#4 a^yml Imwmm ia 
a©lst«?«: f#t *4e«» .aiiiAe' wltfe a®i?« tilat# tiilfwi® a@id% 
a« ietsi-miJiiii toy t|p4ti@a». mm aai ilstilletiea |nr'©e«iiiy®» 
iaii«st«a m&% iilmt# talia preaot® w&f« aya*«t» t&wmtim ia 
a@fwl #af9»fli@sfMet«t 
• im 
ef tatiaf i©a t» mimm® mmmtB 
tm mm4, trifi# smf«rfM©i!fhst®a iafiisat#® that mleim. 
sttlfafi 1« to Ifirstt la tl« ©f gptsttf 
qmmtttim ©f f&«a mwmml mi^Tphm^Mtm., 
fbl» irastst iem im wmtmw &t kfismtgrn im a©«sBl 
s«f®?flii©»fi»t# iaflmestes %&# fftysttal fip©pei?ti#« of 
tm aai tM %©tai %§| -teateat ©f lim 
wtldjfial. 
